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I.  On  the  musical  Sounds  of  the  Gases, — on  the  meleoro- 
logic  Solution  of  Water  in  Air, — Electricity,  &C., — "n 
Hater- Pressure  Engines  for  ]\lines, — on  the  Confusion 
arising  from  various  Meaning*  to  the  same  fiords  and 
Murks  used  in  Science.     By  Mr.  John  Fa  ret. 

To  ]\lr.  Tilloch. 

On  the  musical  Sounds  of  the  Gases. 

Sir,  As  a  principal  aim  of  all  those  who  make  and  com- 
municate to  the  public,  the  results  of  philosophical  experi- 
ments, must  be  to  have  them  extensively  known,  1  shall 
offer  no  apology  for  sending  you  some  calculations,  on  the 
results  of  a  series  0+  ingenious  experiments  bv  Messrs.  F. 
Kirby  and  Arnold  Merrick  or  Cirencester,  on  the  sounds 
of  an  oroan-p;pe,  blown  by  eight  different  sorts  of  eases, 
compared  with  the  lengths  of  a  sounding  string  on  a  mono- 
chord,  which  1  find  recorded  in  a  late  number  of  Mr. 
Nicholson's  respectable  Journal,  vol.  xxvii.  p.  27 1. 

The  whole  string  or  unit  of  the  monochord  was  made 
unison  with  C,  an  octave  below  the  tenor  chfT,  or  a  fourth 
below  the  bass  cliff,  and  thereon — 

1st.  When  nitrous  oxide  (obtained  from  the  nitrate  of 
ammonia)  was  used,  to  blow  the  pipe,  in  a  receiver  filled 
therewith,  the  length  of  string  was  -11-2,  as  I  inter,  from  a 
mean  of  four  experiments,  wherein  the  highest  number  was 
"115,  and  lowest  -JOS  :  and  which  therefore  (if  the  whole 
string  vibrated  120  times  in  a  second,  see  Dr.  Kees's  Cy- 
clopedia, Concert  Pitch.)  gave  1071-429  vibrations  per  se- 
cond,  and  produced  a  sound    150E  4-  3f  -f  13m*,  or  a 

*  See  the  Table  of  Intervals  in  your  28th  volume,  Plate  V.  p.  ]  42,  bv  help 
cf  which,  any  other  comparisons  01  iheae  intervals  can  be  Blade,  by  simple 
addition  or  subtraction. 

Vol.  37.  No.  153.  Jan.  1S11.  A 2  comma- 
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comma-deficient  minor  Third,  lower  than,  the  sound  yielded 
by  the  same  pipe  blown  in  a  similar  manner  with  atmo- 
spheric air,  as  mentioned  below. 

2d.  When  carbonic  acid  gas  (from  marble,  &c.)  was 
used,  the  unison  on  the  monochord  wasMOS,  from  a  mean 
of  seven  experiments,  greatest -1 17,  least  *0S2;  whence  the 
vibrations  were  1 1 11*1 1 ),  and  the  sorud  117*94712  !  21 -f- 
10m,  or  a  comma- redundant  major  Tone  +  8*9471  £  below 
the  sound  of  atmospheric  air. 

3d.  When  oxygen  gas  (from  the  oxide  of  manganese) 
was  used,  the  length  was  '095,  from  a  mean  of  4,  greatest 
•100  and  least  *83~;  whence  the  vibrations  were  1263- 1  55, 
and  the  sound  4*676 1 2,  or  less  than  half  a  Comma  below 
the  sound  of  atmospheric  air. 

4th.  When  atmospheric  air  was  used,  the  length  of 
string  was  '0945,  from  a  mean  of  six  experiments,  some  in 
and  some  out  of  the  receiver,  u  hereof  the  greatest  were  *095, 
ami  the  least  -093  ;  whence  the  vibrations  were  1269*841 
per  second. 

5ih.  When  light  carburetied  hydrogen  (from  wood)  was 
used,  the  length  was  *0S9,  from  a  mean  of  three  experi- 
ments, greatest  090,  and  least  *(>&S  *,  whence  the  vibrations 
were  1348*315,  and  the  sound  52*9459S  -4-  f  +  5m,  or  a 
Semitone  medius  +  5*94595:  -f  m  higher  than  the  sound 
yielded  by  atmospheric  air. 

6ih.  When  nitrous  gas  (from  copper  and  nitric  acid)  was 
used,  the  length  was  *089  from  a  mean  of  four  experiments, 
greatest  *100,  and  least  *0S3  *  and  the  vibrations  and  pitch, 
as  in  the  last  case. 

7th.  When  ether  vapour  was  used,  the  length  was  *065, 
in  a  single  experiment;  whence  the  vibrations  were  1846*153, 
and  the  sound  330*4717  2  -f  6i'  +  29m,  or  a  comma-re- 
dundant minor  Fifth  (or  2iids)  -f  8*4717  2  -f- m  higher  than 
the  sound  of  atmospheric  air.    , 

8th.  'When  hydrogen  gas  (from  zinc,  &c.)  was  used,  the 
length  on  the  monochord  was  049,  from  a  mean  of  eight 
experiments,  greatest  *06l,  and  least  *042  ;  whence  the  vi- 
brations were  244S*979  in  1%  and  the  sound  579*79722 
+  12f-f- 50m,  or  an  Octave  all  but  32-20252  -f-  3m*  above 
the  sound  yielded  bv  atmospheric  air,  in  the  same  pipe. 

In  the  Table  of  Experiments  referred  to,  the  states  of  the 

*  In  an  enigmatical  Paper  in  the  Philosophical  Transactions  for  1800, 
distinguished  by  its  splenetic  attacks  ou  the  valuable  "  Harmonics'  of  Dr. 
P.obert  Smith,  it  is  said  (see  also  Nicholson's  4to  Journal,  vol.  v.  p  85j  that 
the  pitch  of  a  pipe  blown  by  pure  hydrogen  gas,  tkmeld  le  a  minor  fourteenth 
.'■'III  +  7th  =  11^03  +  2l2f  +  97m]  higher  than  if  blown  by  common  air! 

barometer 
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barometer  and  thermometer  are  noted  at  the  time  of  each 
experiment,  but  such  have  not  been  taken  into  my  calcula- 
tions above.  In  any  repetitions  of  these  interesting  experi- 
ments, it  seems  to  me  desirable,  that  the  pitch  should  be 
ascertained  more  exactlv,  bv  means  of  the  beats  made  with 
a  standard  pipe,  previously  and  accurately  tuned,  by  a  com- 
bination of  concords  (or  by  beats)  near  to  the  proper  pitch  : 
for  which  previous  calculations  and  preparation  the  inter- 
vals above  deduced  may  prove  of  some  use. 

On  the  Solution  of  Water  in  Air,  as  affecting  the  Barometer ; 
on  Electricity,  &?c. 

Your  ingenious  correspondent  Mr.  Richard  Walker,  at 
p.iffe  376  of  your  Number  for  November,  in  speaking  of 
the  application  of  the  barometer  as  a  means  of  indicating 
the  weather,  alludes  to  the  alleged  solution  of  waterv  va- 
pour in  atmospheric  air,  and  mentions  ti  the  dense  state  of 
the  air  bnngjittestjbr  the  chemical  combination  above  men- 
tioned," "  a  rare  stale  of  the  air  being  less  capable  of  re- 
ceiving the  water  into  chemical  combination;"  and  yet,  lower 
down  in  the  same  page  we  find  it  said,  that  the  air  "  is  in- 
capable (bv  having  become  colder)  of  retaining  or  suspending 
it  (water)  in  a  state  cf  chemical  combination ;"  as  though 
colder  air  were  not  more  dense  than  warmer  air  ! 

In  the  next  page,  contrary  to  the  opinion  of  that  veteran 
meteorologist  M.  De  Luc,  we  find,  that  atmospheric  elec- 
tricity is  to  be  considered  "  rather  as  a  matter  of  curious 
speculation  than  of  practical  utility  !"'  As  an  antidote  to 
such  reasonings  and  principle/- of  meteorologv  as  these,  \ 
beg  to  refer  your  readers  to  an  able  and  original  view  of 
the>e  subjects,  lately  taken  bvM.De.Luc,  in  Mr.  Nichol- 
son's Journal  ot  Natural  Philosophy*  vol.xxvii.  p.  £4-1. 

On  Water- Pressure  Engines  for  Mines. 

I  beg  to  inform  Mr.  John  Taylor,  or  the  gentleman  who 
communicated  on  the  subject  of  hydraulic  pressure-ennnes- 
for  pumping  mines,  vol.  xx.wi.  page  3p4,  that  it  is  a  mistake 
10  say,  that  "  none  have  yet  been  successfully  made  upon  a 
large  scale,"  because  Mr.  Trevethick  in  1503  erected  one  m 
Crash- purse  Lead  Mine,  half  a  mile  south  of  Yolgrave  in 
Derbyshire,  by  the  fall  of  114  feet,  of  a  branch"  of  the 
Latbkil  river,  into  the  famous  Hellcar  Sough,  which  has 
ever  since  effectually  pumped  that  mine  43  feet  below  the 
sough,  and  enabled  Urge  profits  to  be  obtained  bv  the 
owners,  instead  of  the  ruin  that  had  previously  attended  the 
concern,  as  the  name  implies.     And  further,  that  the  stearfv 
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and  effectual  operation  of  this  machine,  after  six  years  ex- 
perience, has  occasioned  another  to  be  lately  erected  in 
Bacon-close  mine,  near  the  same  place. 

On  the  Con  fusion  aihlttq  from  n  [firing  new   and   separate 
Idem  to  established  Marks  or  Words. 

I  cannot,  sir,  while  the  pen  is  in  my  hand,  refrain  from 
noticing  the  inconsiderate  proposal  of  your  correspondent 
Mr.  A.  Reirtalp,  at  page  307  of  your  last  volume,  to  further 
bewildering  the  meaning  of  the  marks  '  *'"',  so  long  and 
usefully  applied  to  the  sexagesimal  divisions  of  the  quadrantal 
arc  of  a  circle :  as  if  it  were  not  cnouuh,  that  some  write  '  and 
"  instead  of  m  and  s,  to  designate  minutes  and  seconds  of 
time9  &c.  and  that  the  reformers  of  the  French  denomina- 
tions of  magnitudes  have  applied  °,  ',  ",  "',  to  the  decimal 
divisions  of  the  quadrant,  as  well  as  the  names  degree, 
minute,  second,  etc.  which  is  perhaps  the  most  powerlul 
among  the  reasons,  that  this  centenary  division  has  not  been 
more  adopted. 

I  am,  sir,  . 

Your  obedient  servant, 

Westminster,  Nov.  6,  1910.  JOHN    FARIiY. 


II.  Of  the  Koumiss  of  the  Calmucks,  and  of  the  ardent 
Spirit  which  they  distil  from  Milk.  By  EdwardDamix 
Clarkk,  LL.D.* 

.Cjvery  bodv  has  heard  of  the  koumiss  and  the  brandv 
which  the  Calmucks  are  said  to  distil  from  the  milk  of 
mares.  The  manner  of  preparing  these  liquors  has  been 
differently  related,  and,  perhaps,  is  not  alwavs  the  same. 
They  assured  us  that  the  brandy  was  merely  distilled  from 
butter-milk.  The  milk  which  they  collect  over  night  is 
churned  in  the  morning  into  butter ;  and  the  butter-milk 
is  distilled  over  a  fire  made  with  the  dung  of  their  cattle, 
particularly  the  dromedary,  which  makes  a  steady  and  clear 
fire,  like  peat.  But  oiher  accounts  have  been  given  both 
of  the  koumiss  and  the  brandy.  It  has  been  usual  to  con- 
found them,  and  to  consider  the  koumiss  as  their  appella- 
tion for  the  brandy  so  obtained.  By  every  information  I 
Could  gain,  not  only  here,  but  in  many  other  camps  which 
we  afterwards  visited,  they  are  different  modifications  of  the 
same  thing,  although  different  liquors  ;  the  koumiss  being 

*  From  Clarke's  Travels  in  various  Countric*  of  Europe,  Asia,  and  Africa, 
Part  1.  p.  838,  239,  and  '250. 

a  kind 
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a  kind  of  sour  milk,  like  that  so  much  used  by  the  Lap- 
landers, called  pina,  and  which  has  undergone,  in  a  certain 
degree,  vinous  fermentation  ;  and  the  brandy,  an  ardent 
spirit  obtained  from  koumiss  by  distillation. 

In  making  the  koumiss  they  sometimes  employ  the 
milk  of  cows,  but  never  if  mare's  milk  can  be  had  ;  as  the 
koumiss  from  the  latter  yields  three  times  as  much  brandy 
as  that  made  from  cow's  milk. 

The  manner  of  preparing  the  koumiss  is  by  combining 
one-sixth  part  of  warm  water  with  any  given  quantity  of 
warm  mare's  milk.  To  this  they  further  add,  as  a  leaven, 
a  little  old  koumiss,  and  agitate  the  mass  till  fermentation 
ensues.  To  produce  the  vinous  fermentation,  artificial  heat 
and  more  agitation  are  sometimes  necessary.  This  affords 
what  is  called  koumiss. 

They  gave  us  this  last  beverage  in  a  wooden  bowl, 
calling  it  vina.  fa  their  own  language  it  bears  the  very  re- 
markable appellation  of  rack  and  racky,  doubtless  nearly  al- 
lied to  the  names  of  our  East- India  spirit,  rack  and  arrack. 
We  brought  away  a  quart  bottle  of  it,  and  considered  it 
very  weak  bad  brandy,  not  unlike  the  common  spirit  di- 
stilled by  the  Swedes  and  other  northern  nations. 

Some  of  their  women  were  busy  making  it  in  an  ad- 
joining tent. 

The  simplicity  of  the  operation  and  of  their  machinery 
was  very  characteristic  of  the  antiquity  of  this  chemical 
process.  Their  still  was  constructed  of  mud,  or  very 
coarse  clay  ;  and  for  the  neck  of  the  retort  they  employed  a 
cane.  The  receiver  was  entirely  covered  by  a  coating  of 
wet  clay.  The  brandy  had  already  passed  over.  The  wo- 
man who  had  the  management  of  the  distillery,  wishing  us 
to  taste  of  ilie  spirit,  thrust  a  stick  with  a  small  tuft  of 
camel's  hair  at  us  end,  through  the  external  covering  of 
clay:  and  thus  collecting  a  small  quantity  of  brandy,  she 
drew  out  the  stick,  dropped  a  portion  upon  the  retort,  and, 
waving  the  instrument  above  her  head,  scattered  the  re- 
maining liquor  in  the  air.  I  asked  the  meaning  of  this 
ceremony;  and  was  answered,  that  it  is  a  religious  custom, 
to  give  always  the  first  drop  of  the  brandy  which  they  draw 
from  the  receiver  to  their  god.  The  stick  was  then  plunged 
into  the  receiver  a  second  time;  when  more  brand v  adhering 
to  the  camel's  hair,  she  squeezed  it  into  the  palm  of  her 
dirty  greasy  hand,  and,  having  tasted  the  liquor,  presented 
it  to  our  lips 

We  traversed  continued  steppes   [immense  flats]    from 
Kamcnskaia.   Camps  of  Calmucks  were  often  stationed  near 
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the  road.  We  paid  visits  to  several  or  them.  In  one  of 
them,  containing  not  more  than  four  tents,  we  Pound  only 
women,  who  were  busy  in  distilling  brandy  from  milk. 
The  women  confirmed  what  we  had  been  before  told  con- 
cerning the  materials  used  for  distilling,  and  said  that,  hav- 
ing made  butter,  they  wcie  distilling  the  butter-milk  for 
brandy.  We  could  not  credit  that  brandy  might  be  so 
obtained  ;  but  to  prove  it,  they  tapped  the  still  as  upon  a 
former  occasion,  offering  us  a  tuft  of  camel's  hair  soaked  in 
brandy,  that  we  might  uiste,  and  be  convinced. 


III.  Proposed  Mineral    Surveys  of   the   British  Counties. 
Mr.  Kirwan's  Opinions  on  this  Subject. 

JLt  appears  to  have  been  the  original  intention  of  the  Pre- 
sident and  Members  of  the  Board  of  Agriculture  to  ascer- 
tain, 

"  1.  The  riches  to  be  obtained   from  the  surface  of  the 
national  territory. 

2.  The  mineral  or  subterraneous  treasures  of  which 
the  country  is  possessed. 

3.  The  wealth  to  be  derived  from  its  streams,  rivers, 
canals,  inland  navigations,  coasts,  and  fisheries;  and 

4.  The  means  of  promoting  the  improvement  of  the 
people  in  regard  to  their  health,  industry  and  morals, 
founded  on  a  statistical  survev,  or  minute  and  care- 
ful inquiry  into  the  actual  state  of  every  parochial 
district  in  the  kingdom,  and  the  circumstances  of 
its  inhabitants." 

Conceiving,  that  under  one  or  other  of  these  heads,  every 
point  of  real  importance,  that  can  tend  to  promote  the  ge- 
neral happiness  of  a  great  nation,  will  be  included. 

The  first  point,  \\z.  the  cultivation  of  the  surface,  and 
the  resources  to  be  derived  from  it,  appearing  to  have  a  prior 
claim  on  the  attention  of  the  Hoard,  it  has  been  particularly 
kept  in  view  in  the  selection  of  their  surveyors  or  reporters, 
and  in  the  instructions  given  to  these  gentlemen,  who  have 
done  themselves  so  much  credit,  and  ^he  country  so  much 
service,  by  the  many  able  county  report,  which  they  have 
enabled  the  Board  to  present  to  the  public  ;  in  which  re- 
ports, the  three  latter  subjects  are  only  incidentally  touched 
upon,  although  much  valuable  matter  has  been  collected 
and  published  relating  to  them,  on  the  two  latter  heads  in 
particular.  The  second  head,  that  of  mineral  surveys,  ap- 
peared of  such  a  distinct  nature,  and  of  so  much  importance, 
to  be  entered  on,  when  the  agricultural  part  of  their  surveys 
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was  accomplished,  (which  appears  now  to  be  almost  the 
case)  that  the  Board  consulted  several  eminent  mineralogists, 
as  to  the  proper  heads  of  inquiry,  and  on  the  best  manner 
of  conducting  mineral  countv  surveys;  -imons;  whom  was 
Mr.  Richard  Kirwan,  and  whose  replv  to  the  inquiries  of 
the  President  on  those  heads  is  printed  in  the  first  volume 
of  their  "  Communications,"  appendix  lxvni. 

I  conceive  that  I  shall  be  forwarding  the  very  important 
objects  of  the  Board,  m  giving  a  place  to  this  letter  of  Mr. 
Kirwan.  Editor. 


**  Sir, — When  last  I  had  the  honour  of  meeting  vou 
in  London,  vou  were  pleased  to  express  a  wish,  that  in  order 
to  promote  a  mineralogical  survey  of  the  kingdom,  the  pro- 
per objects  of  inquiry  in  every  county  should  be  briefly 
pointed  out,  and  in. such  a  manner  as  that  thev  may  easily 
be  discerned,  even  by  such  persons  as  cannot  be  supposed 
to  be  deeplv  versed  in  such  matters.  In  compliance  with 
vour  wishes,  I  now  send  vou  the  principal  heads  of  such 
inquiries,  many  of  which  may  be  satisfactorily  answered  by 
architects,  common  land  surveyors,  masons,  and  even  com- 
mon labourers  ;  though  it  were  to  be  wished  that  persons 
of  still  superior  education,  as  those  of  the  clerical  and  me- 
dical professions,  were  also  consulted.  In  the  mining 
counties  in  particular,  as  Cornwall,  Derbyshire,  Flintshire, 
Devonshire,  Lancashire,  8tc.  the  overseers  of  the  works 
could  give  the  best  information  ;  in  manv,  several  private 
gentlemen  are  known  to  be  well  instructed  in  those  matters. 

1st.  Are  there  any  mountains  in  tint  countv?  and  their 
names?  what  is  their  course  or  direction?  their  height, 
known  or  reputed  ?  whether  of  steep  or  gentle  ascent,  cul- 
tivated, woody,  or  otherv\  ise  ?  dry,  or  abounding  in  springs? 
in  continued  ridges,  or  separate  and  distinct?  what  sort  of 
stone  are  thev  formed  of  (whether  at  the  top,  middle  or 
bottom  ?  what  is  their  inclination)  or  is  found  in  them  ?  as 
granite,  sandstone,  whin,  limestone,  marble,  alabaster, 
Derbyshire-spar,  freestone,  flags,  slates,  gravel,  flint.  &c, 
are  they  solid  or  cavernous?  are  they  single,  or  one  within 
the  other?  and  the  differtnt  stones  in  each  r  What  other 
hills  or  eminences  are  there?  of  what  composed?  stonv 
or  chalky,  and  their  direction  and  bearings,  with  respect  to 
the  mountains  ? 

2dly.  What  rivers  traverse  the  countv?  their  names, 
length,  breadth,  dej  th,  and  direction  ?  what  lesser  streams 
flow  into  them,  and  their  direction?  temporary  or  perennial, 

apt 
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apt   to  overflow,  or  otherwise?   what  lakes,  and  their  ex- 
tent ? 

3cllv.  What,  or  do  any,  mineral  springs  occur,  in  anv  or 
what  parishes,  and  what  is  their  nature,  it  known  ?  by  whom 
examined,  and  w  hen  ? 

4lhlv.  What  sort  of  stone  commonly  occurs  in  different 
parishes,  in  the  plains,  in  sand  pits,  making  of  roads,  tor 
buildings,  mill  stones,  &c.,  and  what  quarries? 

5th  v.  Wliat  are  the  different  soils  that  occur  in  different 
parishes,  as  clays,  marie*,  sands,  loams?  are  these  last 
clayev,  or  sandy,  or  chalky  ?  what  mosses?  do  they  yield 
peat?  have  brick-clay,  fire-clay,  potters-clay,  terras,  ful- 
Jer's-earihs,  tripoli,  &c.   been  found? 

(tthly.  What  mines  are  found  in  the  country  ?  whether 
metallic,  or  saline,  or  coaly?  whether  in  veins,  beds  or 
bellies?  their  inclination  and  direction,  or  bearing?  how  is 
the  ore  raised  ?  where  are  the  ores  worked,  and  the  general 
mode  or  smelting  them  ?  were  any,  and  what  improvements 
lately  made  in  the  manner  of  draining  them,  freeing  them 
from  water,  working  or  smelling  them  ?  are  there  any  still 
required  ?  have  all  the  hills  and  mountains  been  yet  exa- 
mined, with  regard  to  their  mineral  contents  : 

7thlv.  Have  any  collections  or  cabinets  of  the  fossils  of 
each  county  as  yet  been  formed  ?  let  samples  of  each, 
docketed,  with  the  name  of  the  place  in  which  it  was 
found,  be  sent. 

Much  information,  relative  to  these  inquiries,  may  be 
found  in  the  Philosophical  Transactions,  histories  of  parti- 
cular shires  and  counties,  as  Cornwall.  Derbyshire,  c\.e.  ; 
tours  through  England,  Wales,  and  Scotland,  the  works  of 
Woodward, 

A  committee  may  perhaps  be  named,  to  examine  these 
and  arrange  the  particulars  found  in  each  shire,  which  might 
perhaps  help  the  persons,  to  whom  queries  are  to  be  ad- 
dressed, to  recollect  and  find  them. 

These  are  the  particulars  which  at  present  occur  to  me  :  they 
may  he  digested,  enlargeel,  and  perhaps  better  methodized, 
in  a  committee.  When  answers  are  had,  which  at  furthest 
may  be  in  a  year  or  two,  a  miueralogic  il  map  of  the  king- 
dom may  he  formeel,  serving  as  a  fund  of  information,  and 
a  ground  of  future  improvements  in  agriculture,  commerce, 
and  all  the  arts.     ]  have  the  honour  to  be 

Your  verv  obedient  and  humble  servant, 

Dublin.:^-.  17,1797.  ft.   K.IKWAN." 

To  Sir  John  Sinclair,  Bart,  cfc  tfc. 

IV.  Memoir 


[  II  ] 

IV.  Memoir  on  the  Diminution  of  the  Obliquity  of  the 
Ecliptic,  as  resulting  from  ancient  Observation*.  By 
M.  Laplace.  Translated  from  the  "  Connoissance  des 
Terns  for  1S1 1"  by  Thomas  Firmjnger,  Esq. 

[Concluded  from  vo!.  xxxvi.  p.  434.] 

Greek  Observations. 

Xytheas'  observation  at  Marseilles  was  made  between 
the  two  epochas  of  the  preceding  obseivations.  In  the  se- 
cond book  of  his  Geography,  and  the  4th  chapter,  Strabo 
says:  "According  to  Hyppacus,  at  Byzantium,  the  pro- 
portion of  the  gnomon's  shadow  is  the  same  as  Pytheas  pre- 
tends to  have  observed  at  Marseilles  ;"  and  in  the  5th  chapter 
of  the  same  book  he  adds,  (t  at  Bvzamium,  in  the  summer 
solstice,  the  proportion  of  the  gnomon's  shadow  is  42J-  to 
120." 

It  was  no  doubt  from  that  observation  that  Ptolemy,  in 
his  Almagesies  (b.  xii.  ch.  vi.),  draws  through  Marseilles 
the  Uth  parallel,  to  which  the  shadow's  length  at  the 
summer  solstice  is  20i  parts,  the  gnomon's  being  Go  parts. 
Pytheas  was,  at  latest,  contemporary  with  Aristotle  ;  there- 
fore his  observation  mav,  without  any  sensible  error,  be 
referred  to  the  year  350  before  our  aera.  After  correcting 
it  with  the  refraction  and  parallax,  it  gives  1Q-  58'  29'' 
for  the  distance  of  the  sun's  centre  at  the  solstice,  to  the 
zenith  of  Marseilles.  The  latitude  of  that  town's  observa- 
torv  is  43'  17'  40",  from  which  if  the  preceding  distance  is 
subtracted,  we  shall  have  23°  49  20'  for  the  ecliptic's  obli- 
"quily  in  Pvtheas'  time. 

The  new  Solar  Tables,  published  by  the  Board  of  Longi- 
tude, which  are  founded  on  the  formulas  on  book  vi.  chap. 
xii.  of  Alec.  Ctl.  give  23°  46"  7"  for  the  ecliptic's  obliquity* 
corresponding  to  the  year  350  before  our  aera  ;  the  difference 
3'  13"  is  within  the  limits  of  errors  of  which  Pvtheas'  ob- 
servation is  susceptible. 

About  a  century  later  than  Pvtheas'  observation,  Erato- 
sthenes undertook  to  measure  the  earth,  and  founded  that 
measurement  on  solstitial  observations  of  the  gnomon  made 
at  Syena  and  Alexandria.  (Cleomedes,  b.  i.  On  contem- 
plation of  Celestial  Bodies,  ch.  x.  Of  theEarth'sMairnitude.) 
Eratosthenes  made  use  of  a  vertical  gnomon  raised  in  a 
spherical  segment.  The  summit  of  the  gnomon  beinir.  in 
the  centre  of  the  segment,  he  found  the  distance  between 
the  zeniths  of  Syena  and  Alexandria  to  be  equal  to  a  50th 

part 
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part  of  the  circumference.  Thus,  according  lo  this  astro- 
nomer, the  sun  being  at  the  zenith  of  Syenaat  the  summer 
solstice,  he  found  on  the  same  day  its  distance  from  the 
Zenith  of  Alexandria  7°  12'.  Thin  distance  was  from  ihe 
upper  edge  of  the  sun  ;  for  the  ancient  astronomers  did  not 
correct  the  sun's  altitude  as  observed  by  the  gnomon,  to 
obtain  that  of  the  sun's  centre:  which  is  the  reason  why 
their  latitudes  were  too  small  by  the  apparent  diameter  of 
the  sun.  This  is  evident  for  Alexandria,  whose  latitude  is 
calculated  hy  I'tolomy  at  30a  58';  «  hile,  according  to  Nonet's 
observations,  it  is3i"  13'  15";  greater  therefore  by  15' 5", 
which  is  nearly  the  sun's  semi-diameter.  The  apparent 
altitude  of  the  sun  at  the  summer  solstice  at  Alexandria,  as 
observed  by  Erardstheties,  must  then  he  corrected  by  the 
sun's  semi-diameter,  the  refraction  and  parallax  ;  which 
gives  7  -T  :<-1  Ibr  the  distance  from  the  sun's  centre 
to  the  zenith  of  Alexandria  at  the  said  solstice.  Sub- 
tracting it  from  tiie  latitude  of  Alexandria,  as  observed  bv 
Nonet,  the  difference  LJ.S°  45'  7"  will  he  the  obliquity  of  the 
ecliptic  in  Kratosthenes's  time,  or  towards  the  year  250  be- 
fore our  sera.  AecorJing  to  the  formulas  of  JMtc.  Ccl.  it 
was  at  that  epoch  a  23°  45'  19",  which  agrees  remarkably 
well  with  Kratosthenes's  observations.  These  observations, 
together  with  Pytbeas'ahd  the  preceding  Chinese,  all  com- 
bine therefore  to  show  that  the  ecliptic's  obhquitv,  previous 
to  our  sera,  was  very  nearly  the  same  as  is  given  by  the  for- 
mulas of  JMcc.  Ccl.  Let  us  now  consider  the  observations 
made  since  the  commencement  of  our  sera. 

OF  ANCIENT  OBSERVATIONS  POSTERIOR  TO  OUT,  MRA. 

Chinese  Observation*. 

The  first  of  these  observations  dates  frorti  the  year  1  73  of 
our  lera.  It  is  recorded  as  follows,  in  Father  Gaubil's  MS. 
( Con n .  (Its  Te ms  for  lSt>9,  p    3 05 . ) 

"  On  the  <)th  of  October  17  3.  at  Loyang,  meridian  sha- 
dow ten  feet.  On  the  Tih  of  February  I  7  » ,  meridian  shadow 
nine  feet  s;x  inches.  These  shadows  were  observed  care- 
fully.*1 

'I  he  gnomon  was  eight  feet  lone. 

The  altitude  of  tie  sun's  centre  resitltrhg  From  the  first 
shadow  is  3v  f.:<2  15",  after  being  corrected  by  refraction 
ad  parallax.  'Ihe  one  r.  suiting  from  the  later  shad  >  \ , 
oriected,  is  3Q°  31'  O'A.  Let  r  be  the  dtiludc  oi  the 
equator  at  Loyang.  If  we  calculate  from  the  new  Tables 
or  the  Sun  just  published  by  the  Board   of  Longitude,  the 
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Sim's  declination  for  the  9th  of  November  173,  at  noon,  at 
Loyang,  which  is  7°  20'  6"  further  east  than  Pari?:  and 
if  we  multiply  afterwards  by  y  the  variation  of  declination 
corresponding  to  lo'  of  increase  in  the  situation  of  the  sun  ; 
and,  finally,  if  we  design  by  ~  an  increase  in  the  obliquity 
of  the  ecliptic  ; — we  shall  hawe  the  two  equations, 

x  — 16°  56'  58", 9— y  <>'  53",  1—  *• 0,«912I  =  3S"  9&  \\",0 
x—  15  37  44  ,3-i-y  3  5  ,{) —  z- 0,037 10  =  3$  31  9  ,4 
which  two  equations  o.ive 

x=  55°  M'  14",4  -f  5-  0,d66dS  ; 
and  therefore  the    latitude  of  Loyang  resulting  from  these 
observations  is  34:  45'  15", 6  —  -\z. 

By  a  mean  between  F. F.  Regis  and  Madia's  observations, 
this  latitude  is  SI15  46'  \b" ' :  and  it  has  been  seen  ih-at  this 
re>u.t  differs  little  from  what  is  given  by  Tchcou-Kung's 
observations  :   thus  we  have 

which  gives  z  =  —  44 ",1.  The  ecliptic's  obliquity  given 
by  the  quoted  tables  was  at  that  period  J33  54"  greater  than 
in  1750.  The  preceding  observations  give  therefore  an 
increase  of  13'  9 ',9  in  that  obliquity,  differing  very  little 
from  the  result  of  the  formulas  of  MBc.  Cel.ovx  which  these 
tables  are  founded.  In  order  to  admit  an  invariable  obli- 
qi  ;iv,  z  shou'd  be  made  =  — 13' 54";  in  which  case  we 
should  have  34'  55'  l",6  for  Loyang's  latitude,  which  can- 
not be  admitted. 

Supposing  £  =  0  in  the  preceding  equations,  we  shall  have 
y=  —  1,7242. 

The  preceding  observations,  therefore,  appear  to  indicate 
3  diminution  of  17'  in  the  sun's  place,  as  indicated  by  the 
tables.  This  diminution  is  too  considerable  to  be  admissible, 
and  it  is  rnorenatural  io  attribute  it  to  errors  In  observations. 
Supposing  y  and  z  —  0,  we  shall  have  by  the  first  observa- 
tion 34°  4Q'  47"  for  the  pole's  altitude,  and  3  i°  51'  6", 3  by 
the  second;  which  gives,  a  mean  of  34°  45'  56",7  for  that 
altitude. 

In  the  year  461,  Tsou-tchong,  a  learned  Chinese  astro- 
nomer, determined  the  instant  of  the  winter  solstice.  This 
is  what  is  related  on  that  subject  in  the  MS.  quoted  by 
Father  Gaubil.   {Cunn.  (Its  Terns  for  1S09,  p.  389.) 

"This  solstice  was  determined  at  Nankin,  the  year  Sin- 
tcheou,  5th  of  Tamin,  on  the  day  Y-yeou,  31  ke  after  mid- 
night; which  answers  to  the  year  461,  20th  December, 
7h  26'  24"  of  the  morning. 

"  Th^- 
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M  The  astronomer  Tsou-tchong  determined  this  solstice, 
and  it  is  the  first  Chinese  solstice  the  determination  of 
which  we  lind  detailed.      Neve  it  is  :  On  the  dav  Gio*SOof 

the  loth  moon,  noon  skadoM  ten  feet  seven  inches  seven  fen 
five  h.  On  the  dav  Tiug-ouev  of  the  llthmoon,  noon 
shadow  ten  feet  eight  inches  one  fen  seven  h  rive  hao. 
On  the  dav  Vou  chin,  llthmoon,  noon  shadow  ten  feet 
seven  inches  live  fen  tyvo  or  three  li. 

"The  lirst  of.Jamuw  46-2  was  Ting-vcou  ;  therefore 
Gin-su  was  the  $7th  of  November  4fiJ  :  Ting-ouey  thelith 
of  January  462,  and  Vou-chmg  the   I2th  of  January  i62. 

"  Tt>ou-tchong  examined  ihchiicrcnce  in  the  shadows  of 
the  llth  and  J  2th  of  January,  and  by  the  rule  of  three 
that  he  uses,  he  round  between  the  1  ith  and  12th  of  Ja- 
nuary, the  moment  when  'he  noon  shadow  was  equal  to 
the  noon- shadow  of  27th  of  November  j  he*  computed  the 
davs  ke,  fen,  between  that  moment  and  the  noon  of  27th 
of  November:  he  halved  it,  which  he  added  to  the  noon  of 
the  £2 7 1 1 »  or  November,  and  he  thus  found  this  solstice  to  be 
the  30th  of  December  at  3J  ke  after  midnight,  or  7h  26'  14" 
of  the  morning.  Until  the  Jesuits'  arrival,  the  Chinese 
astronomers  have  made  use  ot  this  method  to  ascertain  the 
solstices. 

il  The  gnomon's  length  was  eight  feet: — the  foot  is  ten 
inches  ;   the  inch,  ten  ii ;  the  li,  ten  hao. 

"  Tsou-tchoog  took  great  precautions  to  have  the  gno- 
mon perpendicular.  The  plane  was  levelled,  and  he  mea- 
sured exactly  the  shadow  ;  he  wanted  to  correct  the  errors 
of  Hncbinfe-tien's  method.  According  to  that  method, 
the  solstice  of  the  year  461  should  have  taken  place  on  the 
day  Kia-ching  (1 9th  December),  7h  12'  afternoon.  The 
solar  vear  of  Hoehing-tien  was  365  days  24  ke  60'  7l'/, 
or  5h  b'.V  44".  Tsou-tchong  undertook  to  show  the 
errors  of  this  computation,  and  said  that  the  solar  vear  was 
of  365  days  5h  40/40".  He  does  not  say  upon  what  ob- 
servations he  founded  this  determination.  This  author  also 
corrected  the  time  of  the  solstice  of  the  year  173;  which 
he  determined  on  the  22d  of  December,  at  yh  7'  of  the 
morning." 

The  observations  on  which  Tsou  ichong  founded  his  de- 
termination are  evidently  this  solstice  of  1  73,  and  the  one  he 
determined  in  461  ;  for  the  interval  of  these  two  solstices, 
such  as  Tsou-tchong  has  determined  them,  is  of  285  solar 
revolutions,  and  of  2SS  Juliun  years,  wanting  two  days  one. 
hour  4<)'  36";  which  gives  for  the  year's  length  365  days 
5h  49'  30",  the  same  within   1"  as  Tsou-tchong's. 

If 
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If  x  is  called  the  altitude  of  the  equator  at  Nankin  ;  y  the 
number  into  which  the  variation  of  the  declination  is  to 
be  multiplied,  corresponding  with  10'  of  increase  in  the 
sun's  longitude  ;  lastly,  if  z  design  an  increase  in  the  obli- 
quity of  the  ecliptic, — Tsou-tchong's  observations  give  us 
the  following  equations: 

x  —  21°  3Q '  5Q"   —y  I' 41,0— r  0,90669=360  18'  51" 
X—  21    42  48,5  +  y  1   41.0  —  V  0,90678=36    12    4S 
X—  21    39  25,7  +  V'  l   4-17  — z'  0,90003=36    21     21 
which  three  equations  give  x  =  57°  56'  55",  +  z'  0,90527, 
giving  the  latitude  of  Nankin  =  32°  3'    5"   —    %•  0905*27. 
According  to  Father  Fontaney's  observation,  the  latitude 
of  Nankin  is  32°  4':  comparing  it  with  the  preceding,    we 
shall  have  z  =  —  ]'o",7  ;  but  the  observations  being  sus- 
ceptible of  an    error  of  1',  and  the  town  of  Nankin  being 
so  very  extensive  that  the  difference  of  latitude  of  its  ex- 
treme points  is  much   greater,   these   observations  may  be 
considered   as    agreeing  with   the  formulas  of  MSd    Cet. 
The  ecliptic's  obliquity  as  given  by  the  formulas  of  Mech. 
Ctl.  was  then  23°  39'  S",9  ;  it  was  then,  by  Tsou-tchong's 
observation,  23d  38'  8  ,2.     Supposing  z  =  0,  we  shall  have 

y  =  —  1,12S5(),  x  =  57°  56'  8". 

This  value  of  x  differs  little  from  the  preceding.  The 
value  of  y  seems  to  indicate,  like  that  of  the  preceding 
observation,  a  diminution  in  the  sun's  longitude  as  given 
by  the  Tables.  But  the  modern  observations  do  not  admit 
of  that  diminution.  However  it  be,  Tsou-tchong's  obser- 
vations deserve  so  much  the  more  confidence,  as  that  ex- 
perienced observer's  intention  having  been  to  correct  the 
errors  of  his  predecessors,  he  took  special  care  to  make 
them  accurately.  Besides,  it  was  to  the  solstice  determined 
by  those  observations  that  Cocheou-king  has  compared  his 
own  observations,  in  order  to  obtain  the  year's  length, 
which  he  found  of  3f>5  days  2425,  the  same  exactly  as  our 
Gregorian  year. 

We  find  that  in  the  year  629,  an  observation  was  made 
carefully  by  an  experienced  astronomer,  with'the  intention  of 
correcting  an  error  of  his  predecessors.  "  It  has  been  seen  in 
the  second  observation,"  says  Father  Gaubil,  {Cunn.  desTcms 
for  1  S09,  p.  357,)  "  that  Litchun-foung  had  objected  against 
the  solstitial  shadows  improperly  applied  loSiganfou.  This 
astronomer  was  therefore  desirous  of  observing  exactly  the 
noon  shadow  of  the  solstices  at  Siganfau  with  an  eight-foot, 
gnomon.  He  made  his  observation  the  year  Ki-tcheou  (629) 
of  Tching-Koan's  empire  in  the  town  of  Tchang-gou,  or 

Siganfou. 
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Siganfou,  the  capital  of  the  empire.  On  the  dav  Kouey-hang 
of  the  5th  moon  (I'jih  June)  was  the  summer  solstice;  the 
noon  shadow  wa^  one  foot  tour  inches  six  fen. 

"  On  tbc  day  Pifig«y0tt  oi  the  llth  moon  (19th  Dec.) 
\ras  the  winter  solstux  ;  tlie  noon  shadow  was  twelve  feet 
six  inches  throe  Wit." 

The  Himincr  shadow  give*  for  the  altitude  of  the  sun's 
centre,  Corrected  bv  the  refraction  and  parallax,  79D  23' 
SI  ,6. 

The  winter  shadow  gives  for  the  same  altitude,  corrected 
in  like  nianne;,  32    3"  21", 3. 

The  difference  between'  these  two  latitudes  is  4  7°  20' 
10", 3,  of  which  the  half,  23  iO  S  ,1,  is  the  ecliptic's  obli- 
quity as  determined  by  these  ub-ervaiions.  .According  to 
the  new  Tables  founded  on  the  formulas  of  il/tv.  Qtf.  the 
eel, ;'tie's  obliquity  should  have  been  at  that  period  23° 
3S'  7 ".  The  difference  is  not  veiy  considerable,  consider- 
ing the  uncertainty  of  the  observations. 

The  pole's  altitude  at  Siganfou  resulting  therefrom  is 
34°  16'  33  .5.  This  altitude  ha?  been  observed  to  be  34* 
i.6',0  by  the  Jesuits'  missionaries.  This  agreement  is  a 
proof  of  the  justness  of  the  observations. 

I. am  at  last  arrived  at  the  numerous  and  exact  observa- 
tions of  the  greatest  astronomer  China  has  to  boast  of,  Co- 
cheou  King.  No  observer  before  him  has  left  such  ac- 
curate observations  as  his.  Their  accuracy  is  even  greater 
than  that  of  the  observation  of  Tycho  :  it  is  owing  to  the 
magnitude  of  the  instrument  he  made  use  of,  and  to  the 
precautions  he  took  to  ascertain  its  adjustment.  I  shall 
first  relate  the  observations  of  the  quoted  MS.  {Conn,  des 
Terns  for  1509,  p.  392.) 

"  Winter  solstice  at  Peking.  This  solstice  is  marked  for 
the  year  Ting-tcneou  of  the  empire  of'Cobilay  (1277),  at 
■;h  43'  of  the  morning  of  the  day  Koucy  mao  (14th  Dec.) 

':  Summer  solstice  at  Peking,  in  the  year  You-vu  of  Co- 
hilay's  empire  (1278),  at  10h  43'  12''  in  the  morning  of  the 
.day  Y-se  of  the  5ttl  moon  (14th  June). 

**  Winter  solstice  at  Peking,  for  the  year  Ky-mao  of  Co- 
hilay's  (1279),  4h  33'  30"  of  the  morning  of  the  day  Sin- 
hao  of  the  bib  moon  (1Mb  June.) 

ft  Winter  solstice  at  Peking,  of  the  year  Ky-mao  of  Co- 
bilay  (1279),  71'  2ff  -18''  at  night,  of  the  day  Kouey-tcheioii 
(1 1th  Dcctmber)  of  the  1  lth  moon. 

"  Winter  solstice  at  Peking,  of  Kentchin,  ofCohilay 
(i  2S0) .  lh  26'  24"  after  midnight  of  the  day  Ky-ouey  of  the 
J  lth  moon  (Mth  December.) 

"  These 
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€(  These  sols: ices  were  determined  by  Cocheou-King,  ac- 
cording to Tsou-tchong^s  method,  as  before  related.  Tsou- 
tchong  on!v  made  use  or'  three  observations  ;  his  gnomon 
was  eight  feet  long.  Cocheou  King  made  use  of  seven, 
eight,  niRe,  ten  corresponding  observations;  and  his  gnomon 
was  -JO  fe->.»t  long. —  The  last  solstice  in  the  epoeha  of  Cobi- 
lay's  Astronomy,  as  set  right  by  Cocheou-King. 

"  The  solstices  deserve  to  be  examined,  because  of  the 
noon  shadow  observed  by  Cocheou-King  with  that  gnomon. 
(Conn,  des  Terns  lor  l  S09,  p.  309.)  He  made  a  small  aperture 
in  a  sheet  of  copper  to  transmit  the  sun's  image.  This  aper-  ' 
ture,  says  he,  was  like  that  of  a  needle;  and  from  the  centre 
of  that  hole  it  was  that  he  took  the  height  of  the  gnomon, 
and  he  measured  the  shadow  as  far  as  the  centre  of  the 
image.  Tiil  then,  savs  he,  eight-foot  gnomons  only 
were  used,  and  by  their  means  the  upper  edge  of  the  sun 
only  was  observed' :  it  was  difficult  (he  adds)  to  distinguish 
the  edge  of  the  shadow,  and  the  eight-foot  gnomon  was 
too  short.  These  are  the  reasons  (continues  Cocheou-King) 
that  have  induced  me  to  make  use  of  a  gnomon  forty  feet 
long,  and  to  take  the  image  of  the  sun's  centre. 

"  At  Pekin,  in  the  summer  solstice,  with  a  forty-foot 
gnomon,  meridian  shadow  of  the  sun's  centre  eleven  Feet 
seven  inches  ;  in  the  wintrr  solstice,  79  feet  eight  inches. 

"  It  was  in  the  years  1277,  -78,  -79,  and  -SO,  that  Co- 
cheou-King made  these  observations,  and  considering  the 
pains  he  took  for  levelling  and  the  ascertaining  of  the  mea- 
sures, they  appear  exact. 

"  In  the  year  1279,  and  on  the  day  V-ouey of  the  2d  moon 
(3 1st  March),  noon  shadow  of  the  sun's  centre  26  feet  three 
inches  four  li  five  hao. 

"  On  the  16th  March,  noon  shadow 

"  On  the  29th  August,      ..     do.    . 

"  On  the  29th  Jutfe,  . .     do.    . 

"  On  the  29th  November,        do.    . 

"  In  the  year  1278,  lOih  June,  do. 

"  There  were  many  other  noon  shadows  taken  by  means; 
of  that  forty-foot  gnomon,  if  they  are  wished  for,  they 
will  be  detailed." 

It  is  much  to  be  regretted,  on  account  of  the  exactness 
of  these  observations,  that  they  were  not  given  in  a  greater 
number  ;  and  that  Father  GaubLPs  offer  has  produced  no 
effect.  It  is  very  desirable  that  the  learned  and  missionaries 
in  China,  who  are  able  to  obtain  them,  may  be  invited  ta 
make  them   known  to  us,  and  to  give  us,  on  the   subject 
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of  Chinese  astronomy,  and  particularly  of  Cochcou  king'*, 
ail  the  details  ihey  will  be  able  to  gel  at. 

Lei  us  first  discuss  such  of  the  gnomon's  observations  ao 
were  not  made  on  the  solstices.  These  observations  re- 
duced to  feet,  containing  a  great  number  of  decimals,  appear 
to  have  been  made, or  at  least  »ct  down,  with  more  precision 
than  those  of  the  solstices. 

The  three  noon  observations  made  about  ihe  eolstices  are 
those  of  the  lOlhJkme  1 2.7-5,  29th  June  1279,  and  29thNov. 
1-279.     I  he  corresponding  lengths  of  shadow  observed  were 

1 1  feel  77J5;    12  ft.  20'4  ;   ;u  ft.  74, 
Which  srivc  for  the  corresponding  distance  of  the  sun  from 
the  zenith,  corrected  by  refraction  and  parallax  and  reduced 
to  the  solstice, 

]  o"  20'  35", 6  ;    lo°  20'  38",Q  ;   63°  24'  5J ''. 

The  mean  of  the  two  first  observations  gives  lf>°  20'  3  7",* 
for  the  sun's  distance  from  the  zenith  in  the  summer  sol- 
stice ;  which  being  subtracted  from  the  sun's  distance  from 
the  zenith  in  the  winter  solstice,  half  the  difference  will 
give  23°  3-2'  9". 9  for  the  apparent  obliquity  of  the  ecliptic. 
The  nutation  was  then  —  7", 4  ;  so  that  the  true  obliquity 
was  23°  32'  25''  in  '279-  According  to  the  new  Tables, 
this  obliquity  should  have  been  23°  32'  2i",5  ;  the  dif- 
ference 20"  is  within  the  limits  of  errors  in  observations. 
Half  the  sum  of  the  two  distances  of  the  sun  to  the  zenith 
gives  39°  5  2'  4  7",  1  for  the  apparent  distance  of  the  equator 
from  the  zenith,  or  for  the  apparent  altitude  of  the  pole. 
Subtracting  7", 4  on  account  of  the  nutation,  about  the 
middle  of  1279,  we  shall  have  39^  52' 39", 7  for  the  true 
altitude  of  the  pole. 

The  two  lengths  of  solstitial  shadows,  eleven  feet  ^cvtn 
inches,  and  79  feet  ei>iht  inches,  give  for  the  respective  di- 
stances of  the  sun  from  the  zenith,  after  being  corrected 
for  the  refraction  and  parallax, 

10°  IS'  2S",U,  and  63°  24'  24", 
whence  is  found  23°  32'  57", 5  for  the  ecliptic's  obliquity, 
and  39  SI'  26", 5  for  the  altitude  of  the  pole.  The>e  re- 
sults differ  a  little  from  the  preceding;  but  it  may  he  sup- 
posed wirh  some  probability  that  the  difference  is  owing  to 
some  decimal  that  has  been  omitted  in  the  solstitial  lengths 
of  the  shadows,  in  which  it  appears  that  the  fir=  t  decimal 
oulv  was  preserved; 

Considering  now  the  observations  made  towards  the 
equinoxes;  that  is  to  say,  those  made  on  the  15th  March, 
30th  March,  and  29th  August,  the  lengths  of  the  observed 

shadows 
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shadows  give  for  the  apparent  distances  of  the  sun's  centre 
from  the  zenith,  after  being  corrected  for  the  refraction  and 
parallax, 

3b°  50'  27", A  ;   33°  4'  0",5  ;  32°  55'  48"  ,5. 
Taking,    therefore,   SO3   &$,'  47",  1    for   the    apparent  di- 
stance of  the  equator   from  the  zenith,   we  shall  have  the 
three  north  declinations  of  the  sun  fallowing: 

1:  2    10", 7;   604S'46"6,   L°56»8';6; 
which  gives  for  the  apparent  longitudes  of  the  sun, 
2°  36  5',2;    1/°  16'  36",7j    5S,12°  22'   1"..3. 
These  longitudes,  calculated  according  to  the  new  Tables, 
are, 

2*  35'  10",6;    1?°  1/'  24",  1  ;   5s  12°  23'  5",0. 
The  errors  of  the  Tables  are  therefore, 

-54",6\  +47\7  +  i'3",7, 
which  are  within  the  limits  of  errors  of  observations. 

These  observations  are  very  tit  to  determine  the  equation 
of  the  sun's  centre  at  their  epocha.  They  give  that  equa- 
tion greater  bv  12-2"  than  in  1S00;  and  thereby  confirm 
evidently  its  successive  diminution,  in  the  same  manner  that 
the  observations  made  about  the  solstices  confirm  the  suc- 
cessive diminution  of  the  ecliptic's  obliquity. 

It  remains  for  us  to  consider  Cocheou-King's  observations 
of  the  solstices.  Calculating  from  the  new  Tables  the 
nun's  longitude  at  the  moments  of  the  solstices,  we  have  the 
following  results: 

Longitude  of  the  Sun.  E:ror  of  the  TabUs. 

12/7,  14th  December,  8' 20°  30/ -n",8  •      ■      —13,2 

1278,  14th  June,  .  3  0  2  14,2  .  +244,2 
12~8,  14th  December,  8  2p  59  45  .  .  .  — 15,0 
12/9..  14th  June,        .3022-1      ...    +224.0 

1279,  14th  December,  9  0  0  10,1  .  .  .  4-10,1 
12S0,  14th  December,  y     0     0  35,8  .  .     .      +35,3 

The  errors  are  very  inconsiderable;  but  it  ought  to  be  re- 
marked that  thev  are  greater  in  the  summer  solstices,  and 
almost  nothing  in  the  winter.  This  difference  may  be 
explained  by  observing  that  Cocheou-King  determined  the 
moment  of  each  solstice  by  means  of  a  great  many  meri- 
dian lengths,  before  and  after  the  solstice.  Supposing 
then  that  he  has  chosen  some  observations  nearest  the 
equinoxes,  a  time  when  the  daily  variation  of  the  declina- 
tion is  considerable,  this  astronomer  supposed  the  great 
axis  of  the  sun's  orb  perpendicular  to  the  line  of  equinoxes, 
as  it  is  seen  in  the  abridged  History  of  Chinese  Astronomy  ; 
and  in  1280  the  apogaeum  was  advanced  3s  34',  accord- 
ing to  the  new  Tab'ea.     Cocheou-King  wss  thus  wrong  in 

B  2  fixing 
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tixing  the  moment  of  me  solstice  at  the  middle  of  ifc  ir> 
terval  of  time  elapsed  between  the  two  equinoxes,  or  be- 
tween the  two  moments  when  the  two  shadows  before  and 
after  the  solstice  were  equal,     li  is  easy  to  perceive  that  he 

fixed  for  the  summer  solstice  half  an  hour  too  late  ;  and  for 
the  winter,  as  much  too  soon;  so  that  the  errors  of  the 
Tables  at  the  summer  solstice  should  exceed  those  of  the 
winter  solstice  bv  about  8'  2JJ".  This  is  in  fact  the  ca-e, 
verv  nearly,  in  t'we  preceding  observations.  The  mean  error 
in  the  preceding  observations  is  tor  the  winter  solstice  5,1, 
for  the  summer,  2'  J <>-"'  1  :  thus  the  mean  error  of  the  six 
preceding  observations  is  I'  12", 5:  dividing  it  by  521,  the 
number  of  years  elapsed  from  1279  to  1S00,  the  quotient 
1  I"  will  be  the  amount  of  what  the  secular  motion  of  the. 
sun  should  b-e  increased,  according  to  the  preceding  sol- 
stices ;  which  would  diminish  the  year's  length  about 
3  ,5.  The  above-related  observations  of  lengths  of  shadows 
about  the  equinoxes  give  —  3",6  for  the  mean  error  of  the 
Tables,  after  the  spring  equinox,  and  -f  f  3", 7  for  the 
error  before  the  autumn's  equinox  :  so  that  the  mean 
error  of  the  Tables  given  by  these  observations  is  60',  1: 
and  it  should  be  remarked  that  this  error  is  independent  of 
the  one  thai  may  have  been  committed  in  the  equator'* 
situation;  from  which  results  an  increase  of  about  ll3  in 
the  secular  motion  of  the  sun.  However  it  be,  the  small- 
Btfts  of  these  errors  proves  the  goodness  of  the  observations, 
and  makes  us  regret  that  we  have  not  a  greater  number. 

Wc  see  in  the  History  of  Chinese  Astronomy  of  Father 
Gaubil,  published  by  Father  Saucier,  p.  72,  3d  part,  that  in 
ths  winter  solstice  or  the  vear  1280,  Cocheou-King  deter- 
mined the  sun's  position  in  the  constellation  Uiu  of  3  15,1075 
Chinese^  that  is' to  say,  distant  32l°,107S  from  the  com- 
mencement of  the  constellation  Hiu.  This  constellation 
commences  at  the  -tar  3  of  Aquarius;  so  that  the  solstice 
was-,  according  fco  Cocheou- King,  distant  from  that  star 
3Vi°}l'f)7£  Chinese.  This  astronomer,  and  generally  all  the 
Chinese  astronomers  until  the  Jesuits'  arrival,  have  divided 
the  circumference  into-  degrees,  so  that  each  degree  repre- 
sented the  mean  daily  motion  of  the  sun.  This  degree- 
thus  varied  like  the  duration  which  they  gave  to  the  solar 
year;  anil  Cocheou-King  made  it  363  days  2425,  which 
reduces  the  321°,  1075  Chinese  to  3l6:  29'  58"  sexagesimal. 
The  longitude  of  3  of  Aquarius  for  the  1st  January  1281, 
and  calculated  by  the  formulas  of  vol.  iii.  of  my  Mec.  CCl. 
is  10s  30°  2'  13";  the  winter  solstice  was  then  distant 
3  46°  3,5' 45"  ;  Coeheou  King's  error  was  therefore  only 
v  ij J  which  is  very  inconsiderable.  ARAB 


Obliquity  of  the  Ecliptic.  23 

ARAB    AND    PERSIAN    OBSERVATIONS. 

Mr.  Caupin  has  been  so  good,  at  my  desire,  as  to  trans- 
late the  part  of  Ebn-Jounis'  works  which  contains  the 
Arabian  observations.  His  translation  is  published  in  the 
7th  volume  of  Notices  of  MSS.  It  contains  the  most  nu- 
merous collection  of  Arabian  observations-;  and  among 
them,  there  are  several  relative  to  the  ecliptic's  obliquity. 
There  we  see  that  in  the  year  214  of  the  Hegira,  the  astro- 
nomers of  Almamon  have  observed  at  Bagdad  the  obli- 
quity of  the  ecliptic  23°  33',  and  that  three  years  after 
they  observed  it  at  Damas  23°  33'  52".  However,  Ebn- 
Jounis  relates  the  following  passage,  according  to  Ebn- 
haten-Aluvirizi. 

**  The  obliquity  of  the  ecliptic  of  the  astronomers  of  Al- 
mamon  is  the  same  as  still  continues  in  our  times.  It  was 
observed  by  them  with  much  exactness  ;  and  though  they 
have  not  equally  succeeded  in  their  observations,  owing  to 
•the  knowledge  they  wanted,  this  last  has  been  very  well 
made,  on  account  of  the  magnitude  and  the  goodness  of  the 
instrument,  and  of  the  little  difficulty  of  the  operation,  and 
of  the  little  help  they  had.  This  obliquity  is  23°  35'."  The 
Arabian  astronomers  appear  to  have  generally  confined 
themselves  to  that  determination  ;  but  1  find  no  other  de- 
tailed observations  but  those  of  Albatenius  and  Ebn-Jounis. 
In  his  work  de  Scientia  Steilarum,  ch.  iv.  Albatenius  says: 
"  With  an  instrument  formed  of  several  sides  and  a  very 
long  cross  staff,  such  as  is  described  bv  Ptoloniy  in  his  Alma- 
gestes,  after  having  ascertained  the  instrument's  position  as 
well  as  could  be,  1  fouud  in  the  town  of  Arache,  that  the 
smallest  meridian  distance  of  the  sun  from  the  zenith  was 
12°  20';  and  that  the  greatest  was  59°  36"'.  These  two 
distances,  corrected  by  the  refraction  and  parallax,  become 
12°  26'  10",  and  50°  37  32''.  Half  their  difference  gives 
23°  35'  41"  for  the  ecliptic's  obliquity,  at  the  time  of  Al- 
batenius ;  that  is  to  say,  about  the  year  SSI .  The  formulas 
of  Alec.  Cel.  give  for  that  epocha  23°  35'  13",  which 
agrees  remarkably  well  with  Aibatenius's  observation." 

Here  now  is  Ebn-Jounis'  observation,  as  extracted  from 
ch.  xi.  of  his  work. 

"  I  have  measured  the  greatest  declination,  and  find  it 
23°  35',  bv  making  the  parallax  of  the  sun  different  from 
that  given  by  Ptolomv,  as  I  shall  explain  in  this  Table.  I 
have  found  by  the  instruments  of  our  Lord  the  Prince  of 
the  Faithful,  Alaziz-Bellah-Nazar-Aboulmanzer,  the  sun's 
"altitude  at  uoon,  after  being  corrected  by  the  parallax,  which- 

i3  3  diminishes 
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diminishes  it  In  :HV  21'  30",  the  sun  then  being  in  the 
firs  J  decree  of  Capricorn.  I  have  taken  this  altitude  with 
nil  the  accurac  ;  i  have  also  found  for  the  altitude, 

^corrected  by  the  parallax  in  ihe  beginning  of  Cancer,  and 
when  at  its  maximum,  85  31'  30'.  Subtracting  from  ihe 
greater  the  less  of  the  two  altitudes,  we  have  47°  ]()',  the 
half  of  which,  or  greater  declination,  is  £3°  35',  which  is 
what  1  have  adopted  in  this  Table.  J  have  also  compared 
a  great  many  times  the  meridian  altitudes  at  the  beginning 
of  Cancer  and  Capricorn,  with  the  corresponding  altitudes 
before  and  alter  noon;  I  have  found  them  to  agree  with 
the  greatest  declination  I  have  observed  :  therefore,  I  can 
warrant  its  exactness. 

"  I  have  chosen  those  twb  points  of  the  ecliptic  for  this 
research,  because,  if  there  was  an  error  in  the  sun's  place  of 
even  several  minutes,  that  would  not  produce  any  sensible 
difference,  the  change  of  decimation  being  at  that  lime  very 
small." 

Though  the  author  says  that  he  has  employed  a  different 
parallax  of  the  sun  from  Ptolomy's,  which  is  not  indicated 
111  the  part  of  the  work  we  are  in  possession  of,  every  thing 
induces  us  to  believe,  however,  that  the  difference  is  very 
inconsiderable.  We  may  therefore  adopt  here,  without  any 
Sensible  error,  the  parallax  of  Ptolomy  to  re-establish  Ebn- 
Jounis'  observations  to  what  his  instrument  has  given.  This 
parallax  is  2' 51",  and  becomes  2'  IS"  at  3G°  21' 30''  of  alti- 
tude;  and  thus  the  smallest  meridian  altitude  observed  by 
Ebn-Jounis  was  3C°  19'  12".  Subtracting  from  it  r  If)', 
on  account  of  refraction,  and  adding  to  it  7 "  for  the  paral- 
lax, such  as  is  given  by  modern  observation,  we  shall  have 
?(j-  18' 0''  for  the  smallest  real  altitude  of  the  sun.  To 
correct  likewise  the  observation  of  the  greatest  altitude,  we 
must  subtract  IS"  on  account  of  the  false  parallax,  and  7'' 
for  refraction:  we  must  besides  inc  ease  it  one  second  on 
account  of  the  true  parallax,  which  give?  83°  31'  G"  for  the 
altitude  thus  corrected.  Halving  the  difference  of  the  two 
latitudes,  we  have  23°  3G'  33"  ior  the  ecliptic's  obliquity  at 
Ebn-Jounis'  time;  that  is  io  say,  about  the  year  1G00. 
Ualf  their  sum  gives  30°  5'  27"  lor  the  latitude  of  Cairo. 

This  latitude  has  been  found  30°  3'  £0"  by  the  French 
astronomers  in  the  house  oi  the  Institute,  situated  at  a  very 
■mall  distance  from  the  spot  where  it  is  presumed,  with 
much  likelihood,  that  the  Arabian  astronomer  made  his  ob- 
servation. Making  use  of  the  French  observation,  and 
comparing  it  with  the  greatest  altitude  of  the  sun,  as  deter- 
mined by  Ebn-Jounis,   we  shall  obtain  an  obliquity  more 

exact, 
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exact,  more  independent  of  the  false  parallax  he  attributed 
to  the  son's  refraction,  errors  from  division  of  the  in- 
struments, and  of  those  of  the  observations;  the  latitude 
30°  3'  20"  added  to  S3°  31*  6",  gives  113"  34' 26";  from 
which  if  we  subtract  90°,  we  shall  have  23'  34'  26"  for 
the  obliquity  of  the  ecliptic  towards  the  year  1000.  The 
formulas  of  Mec.  CC'l.  give  23°  34  50",  which  agrees,  as 
nearly  as  can  be  desired,  with  Ebn-Jounis'  observations. 

The  Persian  astronomv  presents  a  detailed  observation 
»f  the  obliquity  of  the  ecliptic,  made  by  Ulugbey,  in  1437, 
with  a  great  instrument,  which  probably  was  a  gnomon  of 
a  very  fjreat  length.  This  great  observer  found  at  Samar- 
kand, the  capital  of  his  dominion,  the  sun's  altitude  at  both 
solstices,  corrected  by  the  parallax  which  he  supposed  the 
sun  to  have,  equal  to  73  52'  54'  for  the  summer  solstice, 
26"  52'  £0"  for  the  winter's.  He  made  the  parallax  of  the 
sun  ■>'  29", 4  :  the  altitudes,  a*  he  has  observed  them,  were 
then  73°  52'  1  2",5,  and  26 ;  5G  6"  ,7.  Correcting  them  by 
refraction  and  true  parallax,  they  become  733  51'  5S".4  and 
26°  45'  22", 6,  which  gives  23°  31'  48"  for  the  obliquity  of 
the  ecliptic  in  1437,  and  39°  39-49"  for  the  latitude  of 
Samarkand.  According  to  the  formulas  of  Mec.  CiL,  the 
obliquity  of  the  ecliptic,  at  that  epoch,  should  have  been 
23°  31'  5",  which  only  differs  43'  from  the  result  of. 
Ult'gbev's  observations. 

Let  us  now  collect  the  results  we  have  just  found  : 

OBSERVATIONS    ANTERIOR    TO    OUR    -ERA. 

Ol-i'q  ofEclptic         Obliquity  by     Excess  of  the  1st 

hi  f.'/sr-rrn  <!a$.  over  Ibe  I'jtt. 

1100,  Cheou-King  23°  54' 22",©  . .    28"  51 '58*-..  2'    4",i 

350,  l'ylheas        ..  23  49  20       ..23     47     7     . .  3    13 

■850,   Eratosthenes  23  45  30,        ..    23    45    IQ    .  .  O  12 

50,  Lieou-hiang  23  45  39        . .    23    44   3,4  . .  1  34,6 

OBSERVATIONS    POSTERIOR    TO    OUR    JZRA. 

173,  Obser.  Chinese  23°41'  33''     ..  23°42'1/"  ..  44",1 

4fjl,  Tsou-chcmg   ..  23    3S  52,3    ..  23  30,  52      ..  107 

629,  Litrhoulhung.  .  23   40     4,1   . .  23  3S    17      ..  T47, 

€90,   Albatenius      ..  23   35    41      .  .  23   35    13      ..  23 

H)00,   Ebn-Jounis   . .  23   34    26      .  .  23   34  50      .  .  24 

1279,  Cocheou  King  23  32       2,4  ..  23  32  22,5..  20 

1437,  Ulugbey         ..  23  31    43     ..  23  21      5      ..  4> 

The  whole  of  this  observation  established  in  an  incon- 
testable manner  the  successive  diminution  of  the  ecliptic. 
Their  agreement  with  the  formulas  of  M$c..  Cel.  leaves  no 
room  to  doubt  that  this  diminution  is  enthelv  owing  to  the 
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traction  of  the  planes  over  each  other,  and  on  the  sun. 
The  very  small  differences  that  still  are  found  between  the 
formulas  and  observations,  being  alternately  negative  and 
positive,  show  that  no  alteration  is  required  in  the  value  of 
the  masses  I  have  employed.  These  values  are  thus  very 
near  the  troth  ;  and  to  rectify  them,  we  must  wait  for  new 
observations,  which  can  only  be  procured  to  astronomy  by 
succeeding  ages. 


V.   Observations   upon   Luminous   Animals.      By   James 
Macartney,  Esq.* 

JL  me  property  which  certain  animals  possess  of  emitting 
light  is  so  curious  and  interesting,  that  it  has  attracted  the 
attention   of  naturalists  in  all  ages,     ft   was  particularly 

noticed  by  Aristotle  and  Pliny  amongst  the  ancients,  and 
the  publications  of  the  different  learned  Societies  in  Europe 
contain  numerous  memoirs  upon  the  subject.  Notwith- 
standing the  degree  of  regard  bestowed  upon  the  history  of 
luminous  animals,  it  is  still  very  imperilct ;  the  power  of 
producing  light  appears  to  have  been  attributed  to  several 
creatures  which  do  not  possess  it ;  some  species  which  en- 
joy it  in  an  eminent  degree  have  been  imperfectly  described, 
or  entirely  unobserved  ;  the  organs  which  afford  the  light 
in  certain  animals  have  not  been  examined  by  dissection  ; 
and  lastly,  the  explanations  that  have  been  given  of  the 
phcenomena  of  animal  light  are  unsatisfactory,  and  in 
some  instances  palpably  erroneous. 

As  ih's  subject  forms  an  interesting  part  of  the  history 
of  organized  beings,  I  have  for  some  years  availed  mvselfcf 
such  opportunities  as  occurred  for  its  investigation.  Having 
communicated  the  result  of  some  of  my  researches  to  the 
Right  Hon.  Sir  Joseph  Banks,  he  immediately  offered  me 
Ins  assistance,  with  that  liberality  which  so  eminently  di- 
stinguishes him  as  a  real  lover  of  science.  I  am  indebted 
to  him  for  an  inspection  of  the  valuable  journal  he  kept 
during  his  voyage  with  Captain  Cook  ;  for  permission  to 
copy  the  original  drawings  in  his  possession,  of  those  lu- 
minous animals  discovered  in  both  the  voyages  of  Cook  ; 
and  for  some  notes  upon  the  luminous  appearance  of  the 
sea,  (hat  were  presented  to  him  hv  Capt.  Horsburg,  whose 
accuracy  of  observation  is  already  known  to  this  learned 
Society. 

In  the  following  paper,  I  shall  first  examine  the  grounds 
on  which  the  property  of  showing  light  has  been  ascribed 

*  Fro:r.  the  Philosophical  Traductions  for  1810,  P_>rt  II.  (o 
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to  certain  animals,  that  either  do  not  possess  it,  or  in  which 
its  existence  is  questionable.  I  shall  next  give  an  account 
of  some  luminous  species,  of  which  some  have  been  inac- 
curately described,  and  others  quite  unknown.  I  shall  en- 
deavour to  explain  from  my  own  observations,  and  the  in- 
formation communicated  to  me  by  others,  many  of  the 
Circumstances  attending  the  luminous  appearance  of  the 
sea.  I  shall  then  describe  the  organs  employed  for  the 
production  of  light  in  certain  species;  and  lastly,  I  shall 
review  the  opinions  which  have  been  entertained  respecting 
the  nature  and  origin  of  animal  light,  and  relate  the  experi- 
ments I  have  made  for  the  purpose  of  elucidating  this  part 
of  the  subject. 

The  property  of  emitting  light  has  been  reported  to  be- 
long to  several  fishes,  more  particularly  the  mackarcl,  the 
moon-fish  (tetraodon  mola),  the  dorado,  mullet,  sprat,  Sec. 

Mr.  Ikijon  observed  during  the  migration  of  the  dorado?, 
Sec.  that  their  bodies  were  covered  with  luminous  points. 
These,  however,  proved  upon  examination  to  be  minute 
spherical  particles  that  adhered  to  the  surface  of  these  fishes; 
and,  he  adds,  appeared  to  be  precisely  the.  same  sort  of 
points  that  illuminated  the  whole  of  the  sea  at  the  time. 
They  were  therefore  in  all  probability  the  minute  kind  of 
medusa,  which  I  shall  have  occasion  to  describe  hereafter. 

Godeheu  de  Riville  states,  in  a  paper  sent  to  the  Academy 
of  Sciences  at  Paris,  that  on  opening  the  scomber  pelarais 
while  alive,  he  found  in  different  parts  of  its  body  an  oil 
which  gave  out  much  light :  but  it  should  be  observed,  that 
Riville  had  a  particular  theory  to  support,  for  which  this 
fact  was  very  convenient,  and  that  other  parts  of  his  me- 
moir bear  marks  of  his  inaccuracy.  It  may  be  added 
if  the  oil  of  fishes  were  usually  luminous,  which  Riville 
supposed,  it  would  be  almost  universally  known,  instead  of 
resting  on  a  solitary  observation. 

As  far  as  I  am  able  to  determine  from  what  I  have  seen, 
the  faculty  of  exhibiting  light  during  life  does  not  belong;  to 
the  class  of  fishes.  It  appears  probable,  th.it  some  fishes 
may  fp.ve  acquired  the  character  of  being  luminous,  from 
evolving  lieht  soon  after  death. 

Some  species  of  lepas,  murex,  and  chama.  and  some 
Star-fish  have  been  said  to  possess  the  power  of  shining; 
and  the  assertion  has  been  repeated  bv  one  writer  after  an- 
other, but  without  quoting  any  authority. 

Brugueire  upon  one  occasion  saw,  as  he  supposed,  com- 
mon earthworms  in  a  luminous  slate;  all  the    hedges  were 

filled 
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filled  with  ihcni  ;  he  remarked  that  the  light  resided  prin- 
cipally in  tlu  posterior  part  or  the  body*. 

Flaugergucs  pretended  to  have  seen  earthworms  luminous 
in  throe  instances:  it  was  at  etch  lime  in  (Jen. her;  the 
b  l'v  shone  at  every  part,  hut  most  brilliantly  at  the  genital 
organs  f. 

Notwith:  this  concurrence  of  testimony,  it  is  next 

to  impossible,  that  animals  >o  frequcntl)  ir  eyes  as 

the  common  earthworms  should  he  endowed  with  so  re- 
markable  a  property,  without  (.very  person  having  observed 
it.  If  they  only  enjoyed  it  during  the  season  tor  copula- 
tion, still  it  could  not  have  escaped  notice,  as  these  creatures 
are  usually  found  joined  together  in  the  most  frequented 
paths,  and  in  garden  walks. 

In  different  systems  of  natural  history,  the  property  of 
shining  is  attributed  to  the  cancer  pulex.  The  authorities 
for  this  opinion  are  Hablitzl,  and  Thules  and  Bernard.  The 
former  observed,  upon  one  occasion, a  cable  that  was  drawn 
up  from  the  sea  exhibit  light,  which  upon  closer  inspection 
was  perceived  to  he  covered  by  these  insects  J.  Thules  and 
Bernard  reported  that  they  met  with  a  number  of  this  species 
of  cancer  on  the  borders  of  a  river,  entirely  luminous §.  ( 
am  nevertheless  disposed  to  question  the  luminous  property 
of  the  cancer  pulex,  as  I  have  often  had  the  animal  in  my 
possession,  and  never  perceived  it  emit  any  light. 

The  account  given  bv  Linnaeus  of  the  scojopendra  phos- 
phorea  is  so  improbable  and  inconsistent,  thai  one  migh! 
be  ltd  to  coubt  this  insect'sexistence,  particularly  as  it  docs 
not  appear  to  have  been  ewer  seen,  except  by  Lktberg.  the 
captain  of  an  Base  lodiaman,  from  whom  Linnceus  Teartit 
its  history. 

I  now  proceed  to  the  description  of  those  luminous  ani- 
mals that  have  been  discovered  by  the  Right  Honourable  Sir 
Joseph  Banks,  Captain  Uorsburg,  and  myself. 

On  the  pa^sac;e  from  Madeira  to  Rio  dc  Janeiro,  the  sea 
was  observed  by  Sir  Joseph  Banks  to  be  unusually  luminous, 
flashing  in  many  parts  like  lightning.  He  directed  some 
of  the  water  to  be  hauled  up,  in  w  hich  he  discovered  two 
kinds  of  animals  that  occasioned  the  phenomenon  ;  the 
one,  a  crustaceous  insect  which  he  called  the  cancer  fulgehs; 
the  other,  a  large  species  of  medusa,  to  which  he  gave  the 
name  of  pellucens. 

i  '       ■.  to-rtp  ii.        f  Journal  de  F)  l      exvi. 
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The  cancer  fulgens  bears  some  resemblance  to  the  com- 
mon shrimp:  it  is  however  considerably  less,  the  leas  are 
furnished  with  numerous  sctse.  The  light  of  this  animal, 
which  is  very  brilliant,  appears  to  issue  from  every  part  of 
the  body. 

The  medusa  pellucens  measures  about  six  inches  across 
the  crown  or  umbella  ;  this  part  is  marked  by  a  number  of 
opake  lines,  that  pa.-s  off  from  the  centre  to  the  circum- 
ference. The  edge  or'  the  umbella  is  divided  intu  lobules, 
which  succeed  each  other,  one  large  and  two  small  ones 
alternately.  From  within  the  margin  of  the  umbella,  there 
are  suspended  a  number  of  long  cord  shaped  tentacula. 
The  central  part  of  the  animal  is  opake,  and  furnished  with 
four  thick  irregularly  shaped  processes,  which  hang  down 
in  the  midst  ot  the  tentacula. 

This  zoophyte  is  the  most  splendid  of  the  luminous  in- 
habitants of  the.  ocean.  The  flashes  of  light  emitted  during 
its  contractions,  are  so  vivid  as  to  affect  the  sight  of  the 
spectator. 

In  the  notes  communicated  to  Sir  Joseph  Banks  by  Cap- 
tain Horsburg,  he  remarks  that  the  luminous  state  of  the 
sea  between  the  tropics  is  generally  accompanied  with  the 
appearance  of  a  great  number  of  marine  animais  of  various 
kinds  upon  the  surface  of  the  water;  to  many  of  which  he 
does  not,  however,  attribute  the  property  of  shining.  At 
other  times,  when  the  water  which  gave  out  lioht  was  ex- 
amined, it  appeared  only  to  contain  small  particles  of  a 
dusky  straw  colour,  which  dissolved  with  the  slightest  touch 
of  the  linger.  He  likewise  observes,  that  in  Bombay,  du- 
ring the  hot  weather  of  May  and  June,  he  has  frequently 
seen  the  edges  of  the  sea  much  illuminated  by  minute 
sparkling  points. 

At  sunrise  on  April  12,  1 70S,  in  the  Arabian  sea,  he 
perceived  several  luminous  spots  in  the  water,  which  con- 
ceiving to  be  animals,  he  went  in  the  boat  and  caught  one. 
Jt  proved  to  be  an  insect  somewhat  resembling  in  appear- 
ance the  wood-louse,  and  was  ab<<ut  one- third  of  an  inch 
in  length.  When  viewed  with  the  microscope,  it  seemed 
to  be  funned  by  sections  of  a  thin  crustaceous  substance. 
During  the  time  that  any  fluid  remainedTn  the  animal,  it 
shone  brilliantly  like  the  firc-flv. 

In  I  he  month  of  June  in  the  same  year,  he  picked  up 
another  luminous  insect  on  a  sandy  beach,  which  was  also 
covered  with  a  thin  shell ;  but  it  was  of  a  different  shape, 
and  a  larger  size  than  the  animal  taken  in  the  Arabian  sea. 

J3y  comparing  the  above  description  with  an  elegant  peri- 

aud- 
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and-         '     ving  which  was  made  by  Captain  Horsbtinr, 

and  .  nic  i  li  s  paper;  I  hilve  no  doubt  thai  both  i 

injects  were  monoculi  j  the  fiWt  evidently  belongs   to  the 
-  '/-.    Muller;   I  shall  therefore  beg  leave  to  di- 
stinguish it  bv  ihe  natru  of  limulus  noctilucus. 

My   pursuits,  an  1  trrt    si  ly  health,  having  fre- 

quently led  me  to  the  coast,  f  have  bad  many  opportunities 
of  making  observations  upon  the  animals  which  illuminate' 
our  own  seas.  Of  these  I  have  discovered  three  specie-: 
one  of  which  is  a  bcroe  not  hitherto  described  hv  authors  : 
another  agrees  so  nearly  wish  Ihe  medusa  hemisphi 
that  I  conceive  it  to  be  the  same,  or  sU  least  a  variety  of 
that  species;  the  third  is  a  minute  species  of  medusa,  which 
I  believe  to  be  the  luminous  animal  so  frequently  seen  bv 
navigators,  although  it  has  never  been  distinctly  examined 
or  described. 

I  first  met  with  these  animals  in  tlve  month  of  October 
ISO*,  at  Heme  Bay,  a  small  watering-place  upon  the 
northern  coast  of  Kent.  Having  observed  the  sea  to  lie. 
extremely  luminous  tor  Several  nights,  I  had  a  considerable 
quantity  of  the  water  takeu  up.  When  perfectly  at  rest, 
no  light  was  emitted,  but  on  the  slightest  agitation  of  ihe 
vessel  in  which  the  water  was  contained,  a  brilliant  scintil- 
lation was  perceived,  particularly  towards  the  surface  ;  and 
when  the  vessel  was  suddenly  struck,  a  flash  of  light  issued 
from  the  top  of  the  water,  in  consequence  of  so  many 
poiuts  shining  at  the  same  moment.  When  any  of  these 
Sparkling  points  were  removed  from  the  water,  they  no 
longer  yielded  any  light.  They  were  so  transparent,  that 
in  the  air  they  appeared  like  globules  of  water.  They  were 
more  minute  than  the  head  of  the  smallest  pin.  Upon  the 
slightest  touch,  they  broke  and  vanished  from  ihe  sight. 
Having  strained  a  quantity  of  the  luminous  water,  a  great 
number  of  these  transparent  corpuscles  were  obtained  upon 
the  cloth,  and  the  water  which  had  been  strained  did  not 
afterwards  exhibit  the  least  light.  I  then  put  some  sea 
water  that  had  been  rendered  particularly  clear,  by  repeated 
fi  It  rations,  into  a  large  glasi?,  and  having  floated  in  it  a  line 
cloth,  on  which  I  had  previously  collected  a  number  of 
luminous  points,  several  of  them  were  liberated,  and  be- 
came distinctly  visible  in  their  natural  element,  by  placing 
the  glass  before  apiece  of  dark-coloured  paper.  They  were 
observed  to  hat  e  a  tendency  lo  come  to  the  surface  of  the 
Water,  and  after  the  glass  was  s/:t  by  for  some  time,  they 
were  found  congregated  together,  and  when  thus  collected  in 
a  bodv,  they  bad  a  dusky -straw  colour,  although  indivi- 
dual iv 
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tioafly  they  were  so  transparent  as  to  be  perfectly  invisi- 
ble, except  under  particular  circumstances.  Their  substance 
was  indeed  so  extremely  lender  and  delicate,  that  they  did 
not  become  opake  in  distilled  vinegar  or  alcohol,  until  im- 
mersed in  these  liquors  tor  a  considerable  time. 

On  examining  these  minute  globules-  with  the  microscope, 
I  found  that  they  were  not  quite  perfect  spheres,  but  had 
an  irregular  depression  on  one  side,  which  was  formed  of 
an  opake  substance,  that  projected  a  little  way  inwards,  pro- 
ducing such  an  appearance  as  would  arise  from  tying  tine 
neck  of  a  round  bag,  and  turning  it  into  the  bodv. 

The  motions  of  these  creatines  in  the  water  were  slow 
and  graceful,  anil  not  accompanied  bv  any  visible  contrac- 
tion of  their  bodies.  Alter  death  they  always  subsided  to 
the  bottom  of  the  vessel. 

From  the  sparkling  light  afforded  by  this  species,  I  shall 
distinguish  it  bv  the  name  of  medusa  scintillans. 

The  night  following  that  on  which  I  discovered  the  pre- 
ceding animal,  I  caught  the  two  other  luminous  species. 
One  of  these  I  shall  call  the  beroe  fulgeus. 

This  most  elegant  creature  is  of  a  colour  changing  be- 
tween purple,  violet,  and  pale  blue:  the  body  is  truncated 
before,  and  pointed  behind  ;  but  the  form  is  diltieult  to  as- 
sign, as  it  is  varied  by  partial  contractions,  at  the  animal's 
pleasure.  1  have  represented  the  two  extremes  of  form 
that  I  have  seen  this  creature  assume  :  the  first  is  some- 
what that  of  a  cucumber,  which,  as  beir.o-  the  one  it  take.; 
when  at  rest,  should  perhaps  be  considered  as  its  proper 
shape:  the  other  resembles  a  pear,  and  is  the  figure  it  bas- 
in the  most  contracted  state.  The  body  is  hollow,  or  form* 
internally  an  infundibular  cavity,  which  has  a  wide  opening 
before,  and  appears  also  to  have  a  small  aperture  posteriori'/. 
through  which  it  discharges  its  excrement.  The  posterior 
two- thirds  of  the  body  are  ornamented  with  eight  longitudi- 
nal ciliated  ribs,  the  processes  of  which  are  kept  in  such  8 
rapid  rotatory  motion,  while  the  animal  is  swimming,  that 
they  appear  like  the  continual  passage  of  a  fluid  alorri;  tfefc 
ribs.  The  ciliated  ribs  have  been  described  bv  Professor 
Mitchell,  as  arteries,  in  a  luminous  beroe,  which  I  suspect 
was  no  other  than  the  species  I  am  now  trivino-  an  ac- 
count of. 

When  the  beroe  fulgens  swam  gently  near  the  surface  nd 
the  water,  its   whole  bodv  became  occasionally  illuminated 
in  a  slight  degree  ;  during  its  contractions,  a  stronger  I 
issued  lrom  the  ribs:  and  when  a  sudden  shock   w^s  ■ 
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inunicated  to  the  water,  in  which  several  of  those  animal* 
were  placed,  a  vivid  flash  was  thrown  out.  II  the  body 
were  broken,  the  fragments  continued  luminous  lor  some 
second-;,  and,  being  rubbed  on  the  hand,  left  a  light  like  thjt 
of  phosphorus :  this  however,  a*  well  as  every  other  mode 
of  emitting  light,  ceased  alter  the  death  of  the  animal. 

The  hemispherical  species  that  I  discovered,  had  a  very 
faint  purple  colour.  The  largest  that  I  found,  measured 
about  three  quarters  of  an  inch  in  diameter.  The  margin 
of  the  umbella  was  undivided,  and  surrounded  internallv 
by  a  row  of  pale  brown  «pots,  and  numerous  small  twisted 
tentaeula:  four  opake  lines  crossed  in  an  arched  manner 
from  the  circumference,  towards  the  centre  of  the  animal: 
an  opake  irregular  shaped  process  hung  down  from  the 
middle  of  the  umbella:  when  this  part  was  examined  with 
a  lens  of  high  powers,  I  discovered  that  it  was  inclosed  in 
a  sheath  in  which  it  moved,  and  that  the  extremity  of  the 
process  was  divided  into  four  tentaeula,  covered  with  little 
cups  or  suckers,  like  those  on  the  tentaeula  of  the  cuttle-fish. 

This  species  of  medusa  bears  a  striking  resemblance  to 
the  figures  of  the  medusa  hemispheric^,  published  by  Gro- 
riovius  and  Mailer;  indeed  it  differs  as  little  from  these 
figures,  as  they  do  from  each  other.  Its  luminous  property, 
however,  was' not  observed  by  these  naturalists;  which  is 
the  more  extraordinary,  as  Muller  examined  it  at  night,  and 
say0  it  is  so  transparent  that  it  can  only  be  seen  with  the 
light  of  a  lamp.  It  it  should  be  still  considered  as  a  distinct 
species,  or  as  a  variety  of  the  hemispherica,  I  would  pro- 
pose to  call  it  the  medusa  lucida. 

In  this  species,  the  central  part  and  the  spot  round  the 
margin  are  commonly  seen  to  shine  on  lifting  the  animal 
out  of  the  water  into  the  a«r,  presenting  the  appearance  of 
an  illuminated  wheel ;  and  when  it  is  exposed  to  the  usual 
percussion  of  the  water,  the  transparent  parts  of  its  body 
are  alone  luminous. 

In  the  month  of  September  1805,  I  again  vistted  Heme 
Bav,  and  frequently  had  opportunities  of  witnessing  the 
luminous  appearance  of  the  sea.  I  caught  many  of  the 
hemispherical  and  minute  species  of  medusa,  but  not  one 
of  the  beroe  fulgens.  1  observed  that  these  luminous  ani- 
mals always  retreated  from  the  surface  of  the  water,  as  soon 
as  the  moon  rose.  I  found  also,  that  exposure  to  the  day- 
light took  away  their  property  of  shining,  which  was  re- 
/ived  by  placing  them  tor  some  time  in  a  dark  situation. 

In  that  reason  I  had  two  opportunities  of  seeing  an  ex- 
tended 
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tended  illumination  of  the  sea,  produced  by  the  above  ani- 
mals. The  first  night  I  saw  this»singular  phenomenon- 
was  extremely  dark;  many  of  the  medusa  scintilians  and 
medusa  hemispherica  had  been  observed  at  low  water,  but 
on  the  return  of  the  tide  they  had  suddenly  disappeared. 
On  looking  towards  the  sc\:,  I  was  astonished  to  perceive  a 
flash  of  light  of  about  six  yards  broad,  extend  from  the 
shore,  for  apparently  the  distance  of  a  mile  and  a  half,  along 
the  surface  of  the  water.  The  second  time  that  I  saw  this 
sort  of  light  proceed  from  the  sea,  it  did  not  take  the  same 
form,  but  was  diffused  over  the  surface  of  the  waves  next 
the  shore,  and  was  so  strong,  that  I  could  for  the  moment 
distinctly  see  my  servant,  who  stood  at  a  little  distance 
from  me;  he  a'.so  perceived  it,  and  called  out  to  me  at  the 
same  instant.  On  both  these  occasions  the  flash  was  visi- 
ble for  about  four  or  five  seconds;  and  although  I  watched 
for  it  a  considerable  time,  I  did  not  see  it  repeated. 

A  diffused  luminous  appearance  of  the  sea,  in  some  re- 
spects different  from  what  I  have  seen,  has  been  described 
bv  several  navigators. 

Godeheu  deRiville  saw  the  sea  assume  the  appearance  of 
a  plain  of  snow  on  the  coast  of  Malabar*. 

Captain  Horsburg,  in  the  notes  he  gave  to  Sir  Joseph 
Banke,  says,  there  is  a  peculiar  phenomenon  sometimes  seen 
within  a  few  degrees  distance  of  the  coast  of  Malabar,  du- 
ring the  rainy  monsoon,  which  he  had  an  opportunity  of 
observing.  At  n  idnight  the  weather  was  cloudy,  and  the 
sea  was  particularly  dirk,  when  suddenly  it  changed  to  a 
white  flaming  colour  a!!  around.  This  bore  no  resemblance 
to  the  sparkling  or  glowing  appearance  he-  had  observed  on 
other  occasions  in  seas  near  the  equator,  but  was  a  regular 
white  colour,  like  milk,  and  did  not  continue  more  than 
ten  minutes.  A  similar  phenomenon,  he  says,  is  frequently 
seen  in  the  Banda  sea,  and  is  very  alarming  to  those  who 
have  never  perceived  or  heard  of  such  an  appearance  before. 

This  singular  phenomenon  appears  to  be  explained  by 
some  observations  poui  muni  gated  to  me  by  Mr.  Laugstau, 
a  surgeon  in  the  City,  v.  ho  formerly  made  several  voyages. 
in  going  from  New  Holland  to  China,  about  half  an  hour 
pifter  sunset,  every  person  on  board  was  astonished  by  a 
milkv  appearance  of  the  sea :  the  ship  seemed  to  be  sur- 
rounded by  ice  covered  with  snow.  Some  of  trie  company 
supposed  they  were  in  soundings, and  that  the  coral  bottom 
gave  this  curious  reflection;  but  en  pounding    with  70  fa- 
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thorns  of  line  no  bottom  was  met  with.  A  bucket  of  watr-V 
being  hauled  up,  Mr.  ■LangstatT  examined  it  in  the  dark*, 
and  discovered  a  <rreat  number  of  globular  bodies,  each 
about  the  size  of  a  pin's  head,  linked  together.  The  chains 
thus  formed  did  not  exceed  three  inches  in  length,  and 
emitted  a  pale  phosphoric  light.  By  introducing  his  hand 
into  the  water,  Mr.  Langstaff  raised  upon  it  several  chains 
of  the  luminous  globules,  which  were  separated  bv  open- 
ing the  fingers,  but  readilv  re-united  on  being  brought  again 
into  contact,  like  globuies  of  quicksilver.  The  globules, 
he  says,  were  so  transparent,  that  they  could  not  be  per- 
ceived when  the  hand  was  taken  into  the  light. 

This  extraordinary  appearance  of  the  sea  was  visible  for 
two  nights.  As  soon  as  the  moon  exerted  her  influence, 
the  sea  changed  to  its  natural  dark  colour,  and  exhibited 
distinct  glittering  points,  as  at  other  times.  The  pheno- 
menon, he  says,  had  never  been  witnessed  before  by  any  of 
the  company  on  board,  although  some  of  the  crew  had  been 
two  or  three  times  round  the  globe. 

I  consider  this  account  of  Mr.  Langstaff  very  interesting 
and  important,  as  it  proves  that  the  diffused  light  of  the 
sea  is  produced  by  an  assemblage  of  minute  medusae  on  the 
surface  of  the  water. 

In  June  1806,  I  found  the  seS  at  Margate  more  richly 
stored  with  the  small  luminous  medusae  than  I  have  ever 
seen  it.  A  bucket  of  the  water  being  set  by  for  some  time, 
the  animals  sought  the  surface,  and  kept  up  a  continual 
sparkling,  which  must  have  been  occasioned  by  the  motions 
of  individuals,  as  the  water  was  perfectly  at  rest.  A  small 
quantity  of  the  luminous  water  was  put  into  a  glass  jar, 
and  on  standing  some  tune,  the  medusas  collected  at  the 
top  of  the  jar,  and  formed  a  gelatinous  mass,  one  inch  and 
a  half  thick,  and  of  a  reddish  or  mud  colour,  leaving  the 
water  underneath  perfectly  clear. 

In  order  to  ascertain  if  these  animals  would  materially 
alter  their  size,  or  assume  the  figure  of  any  other  known 
species  of  medusa,  I  kept  them  alive  for  <2b  days,  by  care- 
fully changing  the  water  in  which  they  were  placed ;  du- 
ring which  tune,  although  they  appeared  as  vigorous  as 
when  first  taken,  their  form  was  not  in  the  slightest  degree 
altered,  and  their  size  but  little  increased.  By  this  experi- 
ment I  was  confirmed  in  the  opinion  of  their  being  a  di- 
stinct species,  as  the  young  actinia;  and  medusa;  exhibit 
the  form  of  the  parent  in  a  much  shorter  period  than  the 
above. 

In  September  ]  906,  I  took  at  Sandgatc  a  number  of  the 

beroc 


Observations  vpon  Luminous  Animals.  33 

bcroe  fulgens,  but  no  other  species  :  they  were  of  various 
dimensions,  from  the  full  size  down  to  that  of  the  medusa 
scimillans :  they  could,  however,  be  clearly  distinguished 
from  the  latter  species,  by  their  figure. 

Since  that  time,  1  have  frequently  met  with  the  medusa 
scimillans  on  different  parts  of  the  coast  of  Sussex,  at  Tenby. 
and  at  Mil  ford  haven.  I  have  likewise  seen  this  species  in 
the  hav?  of  Dublin  and  Carlingford  in  Ireland. 

In  the  month  of  April,  last  year,  I  caught  a  number  of 
the  bcroe  fulgens  in  the  sea  at  Hastings;  they  were  of  va- 
rious sizes,  from  about  the  half  of  an  inch  in  length  to  the 
bulktaf  the  head  of  a  large  pin.  I  found  many  of  them 
adhering  together  in  the  sea:  some  of  the  larger  sort  were 
covered  with  small  ones,  which  fell  off  when  the  animals  were 
handled;  and,  bv  a  person  unaccustomed  to  observe  these 
creatures,  would  have  been  taken  for  a  phosphoric  substance. 
On  putting  a  number  of  them  into  a  glass  containing  clear 
sea  water,  they  still  showed  a  disposition  to  congregate  upon 
the  surface.  I  observed  that  when  they  adhered  together, 
they  showed  no  contractile  motion  in  any  part  of  their 
hotly,  which  explains  the  cause  of  the  paie  or  white  colour 
of  the  diffused  light  of  the  ocean.  The  flashes  of  light 
vyhich  1  saw  come  from  the  sea  at  Heme  Bay,  were  proba- 
bly produced  bv  a  sudden  and  general  effort  of  the  medusae 
to  separate  from  each  other,  and  descend  in  the  water. 

The  medusa  sejntillans  almost  constantly  exists  in  the 
different  branches  of  Mil  ford  haven  that  are  calied  pills.  I 
have  sometimes  found  these  animals  collected  in  such  vast 
numbers  in  those  situations,  that  they  bore  a  considerable 
proportion  to  the  volume  of  the  water  in  which  they  were 
contained  :  thu&j  from  a  gallon  of  sea  water  in  a  luminous 
-tate,  I  hav-;  strained  above  a  pint  of  these  medusae.  I  have 
found  the  sea  under  such  circumstances  to  yield  me  more 
support  in  swimming,  and  the  water  to  taste  more  disagree- 
ably than  usual;  probably  the  difference  of  density,  that 
has  been  remarked  at  different  times  in  the  water  of  the  i£a, 
may  be  referred  to  this  cause. 

All  my  own  observations  lead  mc  to  conclude,  that  the 
medusa  scintijlans  is  the  most 'frequent  source  of  the 
of  the  sea  around  this  country;  and  by  comparing  the  ac- 
counts of  olhers  with  each  other,  and  with  what  J  have 
myself  seen,  I  am  persuaded  lhat  it  is  so  likewise  in  other 
parts  of  the  world.  Many  observers  appear  to  have  mis- 
taken this  species  for  the  nereis  nocliluca,  which  was  verv 
natural,  as  they  were  prepossessed  with  the  idea  of  the.  fre- 
quent existence  of  the  one,  and  h?.d  no  knowledge  of  the 
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olhcr.  Some  navigators  have  actually  described  this  species 
Of  medusa,  without  bein<i  aware  of  its  nature.  Mr.  Bajon, 
during  his  voyage  from  France  to  Cayenne,  collected  many 
luminous  points  in  ihesea,  which,  he  says,  when  examined 
by  a  lens,  were  found  to  he  minute  spheres,  They  disap- 
peared in  the  air.  Doctor  Le  Roy,  in  sailing  from  Naples 
to  France,  observed  the  sparkling  appearance  or'  thi 
which  is  usually  produced  by  the  medusa  scinfdlans.  Bv 
filtering  the  water,  he  separated  luminous  particles  from 
it,  which  he  preserved  in  Spirits  of  wine:  They  were,  he 
Bays,  like  the  head  ot  a  pin,  and  did  not  at  all  resemble 
the  nereis  noctiluca,  dcsctilud  by  Yianclli  j  their  colour 
approached  a  yellow  brown,  and  their  substance  was  ex- 
tremely tender,  and  fragile.  Notwithstanding  this  stri- 
king resemblance  to  the  medusa  scintillans,  LeHoy,tn  con- 
sequence of  a  preconceived  theory,  did  not  suppose  what 
he  saw  were  animals,  hut  particles  of  an  oily  or  bituminous 
nature  *. 

The  minute  globules  seen  by  Mr.  Langstaflf  in  the  Indian 
ocean,  were,  I  think,  in  all  probability,  the  scintillating 
species  of  medusa;  and  on  my  showing  him  some  of  these 
animals  I  have  preserved  in  spirits,  tie  entertained  the  same 
opinion. 

Professor  Mitchell,  of  New  York,  found  the  luminous 
appearance  on  the  coast  of  America  to  he  occasioned  bv 
minute  animals,  that  from  his  description  plainly  bel.  nged 
to  this  species  of  medusa,  notwithstanding  which,  he  sup- 
posed them  to  be  a  number  of  the  nereis  nociilucat. 

The  luminous  animalcule  discovered  by  Forster  off  the 
Cape  of  Good  Hope,  in  his  voyage  round  the  world,  bears 
so  strong  a  resemblance  to  the  medusa  scintillans,  that  I 
am  much  disposed  to  believe  them  the  same.  Me  describes 
his  animalcule  as  bcm<r  a  little  gelatinous  trlobule,  less  than 
the  head  of  a  pin;  transparent,  but  a  little  brownish  in  its 
colour;  and  of  sri  soft  a  texture  that  it  was  destroved  by 
the  slightest  tomb.  On  being  highly  magnified,  he  per- 
ceived  on  one  side  a  depression,  in  which  there  was  a  tube 
that  passed  into  the  bodv.  and  communicated  with  four  or 
live  tniesttnal  >.tcs.  The  pencil  drawings  he  made  on  the 
MfpcA  are  m  the  possession  el  Sir  Joseph  Banks,  bv  whose 
•  pernn- Sim,  engravings  from  them  are  subjoined  to  this  pa- 
per. Bv  comparing  these  with  the  representations  of  the 
medusa  scintillans,  and  some  of  this  species  rendered  visi- 

*  Qhsenu  wr  mi  Limierf  prvdiii(cpar-C£an  de  la  Met.    if  ■em,  K trans: ■ 
[  Phil  i\I.^  vol    i.  p.  20. 
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ble,  by  being  a  long  time  preserved  in  spirit?,  which  I  have 
laid  before  this  learned  Society,  it  will  be  found,  that  the 
oniy  difference  between  Forster's  animalcule,  and  the  me- 
dusa scinallans,  is  in  the  appearance  of  the  opake  parts, 
shown  in  the  microscopic  views. 

Many  writers  have  ascribed  the  light  of  the  sea  to  other 
causes  than  luminous  animals.  Martin  supposed  it  to  be 
occasioned  bv  putrefaction  :  Silberschlag  believed  it  to  be 
phosphoric  :  professor  J.  Maver  conjectured  that  the  sur- 
face of  the  sea  imbibed  light,  which  it  afterwards  diacharged. 
Bajon  and  Gentil  thought  the  light  of  the  sea  was  electric, 
because  it  was  excited  by  friction.  Forster  conceived  that 
it  was  sometimes  electric,  sometimes  caused  from  putrefac- 
tion, and  at  others  b  the  p.esence  of  living  animals.  Fou- 
geroux  de  Bondart  d   that  it  came  sometimes  from 

electric  fires,  but  more  frequently  from  the  putrefaction  of 
marine  animals  and  plants. 

I  shall  not  trespass  on  the   time  of  the  Society  to  refute 
the  above  speculations  :  their  authors  have  left  them  unsup- 
ported  bv  either  arguments  or  experiments,   and  they  are 
inconsistent  with  all  ascertained  facts  upon  the  subject. 
[To  be  continued.] 

VI.  On  Dr.  A.  Walker's  Opinion,  respecting  the  general 
Deluge,  the  Formation  of  Mountains,  the  Ruptures  if  the 
Strata,  &c.  by  the  Approach  of  a  Comet  to  ths  Earth. 
Communicated  ly  Mr.  John  Fa  rev. 

To  Mr.  Tilloch. 

Sir,  JtIappening  lately  to  have  met  with  a  small  work  in 
32mo,  entitled,  "  An  Account  of  the  Eidour anion :  or  Trans- 
parent Orrery,  invented  by  A.  Walker,  M.D.S.  as  lectured 
upon  by  his  son  W.  Walker,"  the  sixth  edition.  Burv,  1 786, 
to  which  there  is  added,  A  Dissertation  on  the  Deluge  and 
other  subjects  connected  with  geoloav;  I  find  therein  some 
views  of  the  subject,  which  I  never  remember  to  have  else- 
where seen  in  print;  and  conceiving  it  probable  that  it  may 
have  been  so  with  others  of  yourgeoJogical  readers,  I  request 
that  you  will  give  a  place  to  this  dissertation  in  your  next 
number.  I  have  no  remarks  at  present  to  make  on  it,  but 
am  Your  obedient  servant, 

Westminster,  Jan.  2,  18U.  JOHN  FAREY,  Sen. 

"  A  Dissertation  on  the  probable  Cause  of  the  Delude. 

"  So  perfect  are  the  laws  by  which  this  wonderful  svstem 
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is  regulated)  and  so  effectual  that  self-physic  which  the  Al- 
mighty has  instituted  through  all  his  works,  thai  if  any  for- 
tuitous accident  happens  in  the  svstcn),  there  requires  no 
immediate  interposition  to  prevent  or  cure  the  mischief, 
each  body  carrying  within  itself  the  principles  of  preserva- 
tion and  cure;  an  argument  of  wisdom  and  foresight  wor- 
ths' of  the  Deity ! 

"  The  planet  Jupiter  was  attracted  out  of  his  orbit  by  the 
enormous  comet  which  appeared  in  the  vear  16*50.  The 
comet  came  across  the  plane  of  his  track,  had  a  temporary- 
influence  upon  him,  and  it  is  observable,  he  has  not  travel- 
led by  the  same  fixed  stars  since  that  period  which  he  did 
before  it.  When  the  influence  of  the  comet  had  ceased, 
and  he  was  again  left  to  that  of  the  sun  as  before,  no  doubt 
but  his  usual  motion  was  momentarily  retarded,  and  the 
shape  of  his  orbit  altered.  Now  if  Jupiter  consists  of  land 
and  water  (and  by  the  spots  seen  on  his  face  it  is  more 
probable),  it  is  possible  he  might  experience  a  revolution 
something  similar  to  our  flood;  for  that  our  flood  ivas  oc- 
casioned by  the  near  approach  of  a  comet,  is  a  most  natural 
supposition,  and  in  no  wise  militates  against  the  Scriptural 
doctrine  of  that  event:  it  being  as  easy,  and  as  consistent 
for  the  Almighty,  to  render  justice  by  a  secondary  cause,  as 
by  an  immediate  inierposition.  Nor  is  his  attribute  of 
mercy  arraigned  by  the  promiscuous  destruction  the  deluge 
occasioned  ;  for  it  is  evident,  bv  reasoning  from  his  works, 
that  he  governs  the  universe  by  "  general,  not  bv  partial 
laws." 

"The  vestiges  of  the  deluge  are  so  remarkable,  both  on 
the  surface  and  within  the  bowels  of  the  earth,  that,  if  ex- 
amined without  prejudice,  they  prove,  I  think,  beyond  a 
doubt,  that  awful  revolution  to  have  been  the  work  of  a 
comet.  Not  that  the  moisture  of  its  tail  drowned  the 
world,  as  was  unphilosopbically  suggested  by  Whiston  ;  but 
if  the  attraction  of  the  moon  be  capable  of  raising  the  wa- 
ter of  the  sea  above  its  common  level,  what  effects  might 
not  be  supposed  from  the  nearer  approach  of  a  body  perhaps 
many  thousand  times  as  large  as  the  moon?  If  a  fide  by 
such  an  attraction  icas  raised  three  or  four  miles  above  the 
level  of  the  sea,  the  earth,  by  turning  on  its  axis,  would  have- 
that  protuberance  dragged  over  the  land,  and  its  surface 
would  be  ploughed  tip  into  those  inequalities  ue  call  moun- 
tains; for  that  mountains  are  not  of  eternal  duration,  is 
;it  from  their  growing  less,  even  in  the  memory  of 
man:  fof  every  tfiing  strives  at  a  level.  Rains  falling  on 
mountains  wash  down  their  asperities;  this  matter  bemuds 
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the  rivers,  and  banks  out  the  sea:  rocks  themselves  yield 
up  their  fantastic  forms  to  the  (.fleets  of  air,  water,  and 
heat ;  and  land  has  been  growing  into  the  water  ever  since 
the  deluge.  But  why  should  all  assemblages  of  mountains 
be  arranged  like  the  little  ridges  of  sand  on  the  sea  shore? 
Doubtless  bv  having  been  produced  by  a  superior  tide,  and 
left  to  drv  by  an  unreturning  sea.  Almost  all  great  ranges 
of  mountains  run  north  and  south  :  the  Andes  of  the  Cor- 
delcras ;  the  Mountains  of  the  Moon  in  Africa;  the  Do- 
franes,  Caucasus,  Appenine,  Allegany,  Sec. — the  Alps  and 
Pyrenees  excepted. 

"  As  comets  visit  our  system  in  all  directions,  why  might 
not  that  in  question  have  its  motion  from  north  to  south, 
and,  dragging  the  sea  alter  it,  determine  the  mountains  to 
those  points  of  the  compass?  From  whence  come  the  shells 
and  fish-bones  we  meet  with  on  the  tops  of  the  highest 
mountains?  We  have  not  discovered  any  power  in  nature 
disposed  to  work  such  quantities  of  them  through  the  bowels 
of  the  earth;  and  superstition  has  not  yet  been  so  mad  as 
to  carry  them  thither:  they  are  not  a  fortuitous  assemblage 
of  atoms  assuming  such  forms;  not  lunis  naturce,  but  bond 
fide  shetis  and  fish-bones,  such  as  we  meet  with  on  the 
sea-shore  !  We  find  them  also  deep  buried  in  the  bowels 
of  the  ground,  far  from  the  sea  ;  we  find  them  in  rocks, 
and  often  converted  into  stone  ;  nay,  why  may  not  the  tat 
of  fish,  joined  with  vegetable  substances,  form  the  bitumen 
of  coal  ?  We  have  experiments  that  warrant  such  a  sug- 
gestion. Now,  if' ever  the  sea  ivas  dragged  over  the  surface 
of  the  earth  by  the  attraction  of  a  comet,'  these  effects  must 
naturally  follow. 

"  In  digging  into  the  bowels  of  the  earth,  we  have  still 
stronger  evidence  that  the  flood  was  occasioned  bv  the  near 
approach  of  a  comet,  it  is  well  ascertained,  that  the  united 
attraction  of  every  atom  of  the  earth  forms  that  earth  into 
a  dense  ball,  and  not  any  particular  attraction  in  its  centre. 
All  matter  being  therefore  affected  by  this  power  in  propor- 
tion to  its  density,  cue  might  conclude  that  the  heaviest 
bodies  would  he  deepest,  and  the  lightest  .near  the  surface  ; 
but  this  is  by  no  means  the  case  :  coal  is  lighter  than  stone  3 
various  minerals  lie  upon  light  earths,  &c.  evidently  prov- 
ing, that  the  general  order  of  nature  has  at  some  time  been 
disturbed,  and  the  manner  in  which  matter  obeys  the  laws 
of  gravity  disarranged.  Hence  the  philosophic  miner  finds 
Strata  of  various  density  in  digging  downwards;  and  in 
pursuing  his  vein  of  ore,  finds  these  strata  broken  and  di- 
vided ,  nay,  if  he  loses  the  vein,  he  can  easily  tell  where  to 
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find  it  again,  by  the  mai  ner  in  which  it  broke  <<fT.  In  this 
he  is  never  mistaken  ;  he  .sees  it,  ;is  it  were,  through  tnanv 
fathoms  of  earth  !  Evidently  suggesting  thai  so  hie  revolu- 
tion on  the  earth  has  broken  up  its  naturally  arranged  strata, 
and  introduced  this  *'  regular  confusion." 

"  The  various  strata  or  the  earth  seldom  lie  on  one  an- 
other horizontally:  they  generally  din;  and  near  the  shore 
commonly  incline  ton  aids  r  On  the  south  coast  of 

England)  the  rdeka  incline  southerly  ;  on  the  opposite  <  oast 
of  France,  they  incline  to  the  north.  Is  it  not  probable, 
that  at  the  deluge,  the  horizontal  stratum  was  broken  be- 
tween these  countries:  and  the  ends  falling  lowest  at  the 
breach,  formed  the  channel,  into  which  the  sea  flowed, 
when  it  lost  the  ivjhtence  of  the  comet,  and  again  obeyed  the 
power  of  gravity?  Countries  separate  d  by  narrow  channels, 
Universally  have  their  shores  inclining  towards  the  sea; 
showing  that  the  general  geography  was  at  that  time  altered. 

"  it  is  true,  we  lave  an  old  doctrine  revived,  and  sup- 
ported by  respectable  authority,  that  mountains  were  formed 
originally  by  these  eruptions  we  call  volcanoes.  The  vo- 
taries of  this  theory  pronounce  the  hollows  and  cavities  on 
the  tops  and  sides  of  mountains,  craters,  or  the  cups  of  ex- 
tinguished volcanoes  ;  and  if  the  stone  of  the  mountain  be 
of  a  blueish  colour,  then  it  is  declared  lava;  and  the  proof 
of  a  volcano  having  existed  'here  becomes  incontrovertible! 
History,  however,  affords  us  very  few  instances  of  moun- 
tains so  formed.  '1  his  doctrine  has  received  very  fust  au- 
thority From  the  late  scientific  circumnavigators.  The  rocks 
which  surround  the  islands  Of  the  Pacific  Ocean,  generally 
break  off  perpendicularly  about  a  mile  out  at  sea,  which 
makes  their  approach  very  difficult  and  dangerous;  and  as 
the  stratum  immediately  under  the  loam  of  the  surface  has 
an.  ashy  or  lava- like  appearance,  the  voyagers  very  naturally 
concluded,  that  the  immense  number  of  small  islands  which 
stud  that  extensive  ocean,  were  the  product  of  subaqueous 
eruptions. 

"  If  I  might  be  allowed  to  hazard  an  opinion  against  such 
respectable  authority,  I  should  rather  apprehend  that  the 
Pacific  Ocean  had  been  once  a  continent,  and  that  at  the 
deluge,  uhen  the  earth's  surface  wa<  disarranged  and  broken 
vp  by  the  violent  motion  of  tie  uaters,  the  general  body  of 
it  sunk  heneath  the  level,  or  was  washed  away  to  other 
parts,  leaving  only  the  more  elevated  and  solid  part  re- 
maining. For  volcanoes  throw  vj)  matter  piecemeal ;  islands, 
therefore,  formed  by  them  would  have  a  sloping*  or  gradually 
sinking  shore  j  whereas  the   islands  of  the  Great  South  Sea 
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are  surrounded  by  perpendicular  neks,  that  sink  in  1  hat  di- 
rection to  an  almost  unfathomable  depth  in  the  sea.  Be- 
sides, how  can  we  account  lor  that  similarity  of  manners, 
customs,  colour,  and  even  language,  among  the  inhabitants 
of  islands  so  distant,  that  no  mode  of  navigation  they  prac- 
tise could  ever  make  them  acquainted,  or  to  have  any  com- 
munication with  one  another?  If  these  Uirnds  were  thrown 
up  from  the  bottom  of  the  sea,  their  in. habitants  would  not 
be  thrown  up  along  with  them,  and  all  with  the  same  cus- 
toms and  language.  Now  if  this  immense  part  of  the  globe 
was  a  continent  before  the  delude,  the  inhabitants  might  be 
alike  ;  and  if  the  elevated  parts  were  above  the  waters,  (a cir- 
cumstance more  than  probable,)  inhabitants  might  be  saved 
upon  them,  with  every  circumstance  of  similarity  we  now 
find  among  them;  fur  that  revolution  is  not  of  so  remote 
a  date,  but  remains  of  antediluvian  manners  might  exist 
at  this  time." 


Vri.  Reflections  on  some  Mineralogical  Systems.  By  R. 
Chenevix,  Esq.  F.R.S.  and  M.R.I.A.,  &c.  Trans- 
lated entire  from  the  French,  with  Notes  hy  the  Trans- 
lator. 

[Continued  from  vol.xixvi.  p.  361.] 

GERMAN   SYSTF.M   OF  NOMENCLATURE. 

It  would  become  fastidious  and  almost  useless  to  dwell  longer 
on  the  external  characters  of  Werner.  We  can  conceive  the 
details  into  which  this  philosopher  has  entered  ;  but  to  con- 
vex-an  idea  of  the  minutiae  with  which  the  Germans  think 
it  necessary  to  treat  a  subject,  I  shall  give  the  shortest  ex- 
tract possible  from  2S  pages,  in  which  Emmerling  speaks  of 
nomenclature.  1  intend  this  specimen  as  a  historical  and 
characteristic  fragment  ;  but  I  anticipate  that  the  reader 
will  dread  the  tedior.sne>»  of 'following  me,  although  I  pro-" 
pcise.  to  favour  him  with  a  great  part  of  the  original. 

I.  Object  of  the  nomenclature  (zweck  derfossilien  benen- 
nungen)  — !t  is  necess .rv  in  every  art  or  science  to  have 
words  or  names  to  designate  the  things  of  which  we  treat. 
Tiicv  serve  particularly  -  '  fijf  the  different  concrete  ideas, 
to  ex-press  ourselves  iutelligjbly3  and  to  communicate  our 
thoughts. 

II.  Different  sort?  of  names  {versohiedeye  arten  dersel- 
bcn). — Of  these  there  are  two  ;  trivial,  and  systematic. 

A.   [Triviallen  beneiinungen).  The  trivial  names  are  those 
C  4  which. 
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which  minerals  receive  in  common  life,  and  often  from 
miners.  Every  language  possesses  them,  and  some  of  them 
have  even  passed  to  others  ;  as  quartz,  blende,  &c. 

The  trivial  names  may  be  divided  into  two  :  general  and 
particular  trivial  names. 

1.  The  general  trivial  names  (oL^emehie  fririal/en  lunen- 
lumgen)  are  those  commonly  used  in  any  language  and  re- 
ceived into  another.  They  are  important,  inasmuch  as  ihey 
are  used  by  philosophers  themselves,  who  have  divided 
them  into  two. 

a.  General  trivial  names  {haupt  trivialnamen)  are  those 
most  generally  known  and  used. 

b.  Accidental  general  trivial  names  (neben  trivia  Intrnten) 
are  those  least  known;  such  as  cat-gold  or  cat-silver  [argent 
de  chat)  [lameliiforme  mica,  Haiiy],  Muscovy  gla^s,  for 
mica,  &ei 

2.  The  particular  trivial  names  comprehend  those  used 
by  certain  classes  of  persons,  and  in  certain  countnts.  They 
are  divided  into  three  (besondrc  trivialnamen). 

a.  Provincial  or  local  names  (prove  nzlellcn  und  local 
lcnc?imingen) .  The  peasantry  in  certain  provinces  use  these 
names;  mispickel,  in  Saxony,  for  arsenical  pyrites;  gel/', 
^elje/z  or  gclft,  is  the  Hungarian  name  of  coppery  pyrites. 

b.  Officinal  names  (nf/icinelle  bene  n  nun  gc7i)  are  those  used 
by  apothecaries  and  other  traders  in  the  shops  ;  as  blood- 
stone, nephretic,  Sec. 

c.  Technical  names  (techno  log  he  he  benemmngen)  are  those 
used  bv  artists  or  workmen.  Statuaries  call  all  kinds  of 
stone  which  are  easilv  wrought,  marble. 

B.  Systematic  names  (systematise he  benennungen)  are 
those  used  by  philosophers;  they  should  be  characterized 
by  precision  and  perspicuitv. 

HI.  Principles  and  rules  for  forming  these  names. 

A.  Rule  for  the  formation  of  general  trivial  names. — 
Werner  gives  eight  rules  for  tnis  purpose.  The  names 
ought  to  be  distinct,  definite  or  clear  (unlencheidend);  just, 
with  respect  to  the  thing  (sachriclitig) ;  correct,  with  re- 
spect to  language  (sprachrichtig);  descriptive  (bezeich/iend); 
bhort  (li//rz);  fixad  and  applied  only  to  a  single  mineral 
(festgesetz)',  unique,  (ebizig)\  and  distinct  from  one  an- 
other (ausgeziechnet) . 

1.  A  name  is  distinct  when  it  belongs  only  to  a  single 
species:  spar,  schiste,  and  schorl,  are  not  distinct;  but 
feldspar,  fluor  spar,  argillaceous  schiste,  Sec,  are. 

2.  It  is  just  with  respect  to  the  thine,  when  it  docs  i.ot 
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give  a  false  idea  of  the  mineral.  Smoked  topaz  [quartx 
kyalin  enj'ume  of  Brogniau]  transgresses  in  this  point  or 
view,  since  it  is  not  a  topaz. 

3.  Correct  or  accurate  with  respect  to  language,  when,  on 
bein«r  written  or  spoken,  it  is  not  inimical  to  the  genius  of 
the  language.     In  this  rule  there  are  eight  subdivisions. 

a.  When  the  name  of  a  species  is  composed  of  a  sub- 
stantive and  an  adjective,  the  latter  should  be  indeclinable, 
(Examples  are  cited  in  the  German.) 

b.  When  a  name  is  composed  of  two  words,  that  which 
gives  the  general  idea  should  be  first,  and  that  which  limits 
this  idea,  the  last.  (Examples  of  this  rule  are  also  given  in 
German.) 

c.  When  a  name  is  composed  of  two,  three,  or  four 
words,  we  should  separate  and  unite  them  as  the  nature  of 
the  thing  may  require.  Thus,  gran-spies- glased,1  a  mine 
of  gray  vitreous  antimony. 

d.  All  the  names  of  species,  whether  simple  or  com- 
pound, should  be  written  with  an  initial  capital  latter,  as 
Grau-spies-glaserz.  The  varieties  ought  not  to  commence 
with  a  capital  letter,  but  when  their  name  differs  from  that 
of  the  species,  as  Amethyst,  Prase.  It  there  be  an  adjective 
to  designate  the  variety,  it  ought  to  commence  with  a  small 
letter  ;  thus,  dichtes-Grau-spies-glaserz. 

e.  The  names  ought  to  be  taken  from  one  language  only, 
as  chrysoiithe. 

f.  We  ought  not  to  translate  names  taken  from  other 
languages*.  We  should  not  say  gold- stone  instead  of 
chrysoiithe. 

g.  We  should  write  and  pronounce  the  words  according 
to  their  true  signification  and  etymologv.  The  name  of  a 
species  is  rothgultigerz  ;  it  is  improper  to  say,  rothgulden, 
rothguldenerZf  rothguldigeserz.  (When  a  man  is  named 
Pierre  (Peter),  he  ought  not  to  be  called  James,  nor  even 
Pierrot) . 

h.  In  forming  new  names,  it  is  necessary  to  consult  ana- 
logy. Thus,  sedative  spar,  phosphoric  spar,  are  bad  names, 
because  the  name  of  spar  is  properly  applied  to  earthy  bub- 
Stances,  and  not  to  salts.      (It  has  here  been  forgotten  that 

*  This  rule  would  be  very  proper  if  all  the  new  names  of  minerals  were  de- 
rived from  the  Greek,  as  has  been  done  by  Haiiy  ;  but  if  the  Germans  siiDpose 
that  the  French,  Italians,  Spanish  and  English  should  adopt  their  barbarous 
combinations  of  letters  to  designate  minerals,  they  only  betrav  their  vanity 
at  the  expense  cf  their  common  sense.  This  was  too  much  even  fur  Mr. 
Jameson ;  and  his  fate  will  perkaps  be  a  warning  to  others,  never  again  to 
attempt  to  sacrifice  both  classical  and  vernacular  language  on  the  altar  of 
(Kerman  gothicism. — Trans. 

the 
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the  won]  is  employed  in  the  formation  of  the  names  calk- 
spar,  schieftVrsparj  braunapar,  bvtterspat,  flu t spar,  schcver- 
spar,  wutfelspar.  among  the  acidifcrous  substances;  and 
0,|)ly  in  the    names   demaut-par,   feldspar,   and    skhillespar, 

among  the  earthy  minerals  ) 

4.  Descriptive,  in  order  to  siive  an  idea  of  the  principal 
properties  ot  minerals.  There  are  six  sources  whence  \\c 
i-hould  principally  derive  them,  and  lour  others  which  offer 
less  advantage. 

a.  Some  very  rcmarkahlc  external  character.  The  word 
heavy  spar,  from  its  weight  ;  olivin,  from  its  colour;  stink- 
stone  ['did  caibonakd  lime  of  fiauv],  from  its  odour,  &c. 

b.  Sonic  physical  or  chemical  propert)  :  as  zeolite,  in 
consequence  of  its  effervescence  by  the  action  of  lire  ;  mine 
of  magnetic  iron,  See. 

c.  Some  constituent  principle  of  the  mineral  :  hut  the 
uncertainty  of  analyses  militates  a  little  against  this  source. 

d.  The  usage  of  a  mineral:  as  hie  stone  [common  flint, 
pvromacous  silcx,  Linn,  and  Uaiiv],  fullers  earth,  por- 
celain earth,  8cc» 

/.  Resemblance  to  certain  other  objects  in  the  usage  of 
common  life:  as  pitch-stone,  horn-stone,  &c. 

The  sources  less  proper  for  deriving  names  are  compre- 
hended in  the  history  oi  the  mineral. 

a.  Geographical  situation;  as  caicedonv,  Labrador  stone, 
Sec. 

/•.  Nature  of  the  soil  •  as  mine  of  marshes,  mine  of  mea- 
dows {tnoiia^ttrz,  u  it-si <-nerz). 

c.  The  names  of  persons  ;  but  only  when  a  philosopher 
has  been  the  (list  to  make  known  a  mineral,  its  properties 
and  u.->es:   as  1'rehnite,  Wiihcrne,  Sec*. 

d.  Some  trail  in  the  history  of  a  mineral;  as  appatite. 

.5.  Short,  as  lonii;  names  are  difficult  to  pronounce 
and  inconvenient  to  write  and  to  remember.  Two  words 
at  most  should  be  employed.  (The  Germans  have  forgot- 
ten this  rule  in  thwir  language  and  in  their  names.  Diclites- 
gtau-speis-gla-.-erz,  is  composed   of  live  words.)       Densu- 

*  With  th'5  proviso  it  •-een-.s  cifTicult  to  determine  who  may  claim    the 

rijrlir  to  the  honour  of  transferring  his  name  10  a  mineral,  and  also  whether 

rUtian  or  la;r.iiv  name  of  h lie  should  be  preferred.     Should  the  dis- 

i  not  happen  to  !>■..•  an  author  •  :  pi    U    ■  r,  it  appears  that  he  has  no 

i  il.e  honour  ;  and   if  he  carry  ih<   mineral  to  Werner  or  any  oi  his 

disciples,  then  it  may  lawfully  be  baptized  with  the  name  of  the  professor 

of  Freybehg,  or  any  of  hi*  followers  who  tire  ealicd  imninl.     The  tolly  and 

ity  ol  Mich  a  system  of  nomenclature  must  be  sufficiently  evident ; 

and  wene,  any  proof  wanting  of  its  total  inadequacy,  the  very  example  eked 

will    turnibh   ii.  as  every  English  rc..c!<r  must  naturally  ascribe  the  name 

Wilhefitc  rather  to  Dr.  Wither!  than  Withering.  —  1  ums. 

gris- 
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srh-nvtimoine-vtrre-TTime,  or,  in  French,  mine  d'antimoine 
grise  vitreuse  en  masse, unfit  of  gray  vitreous  antimony  in  a 
mass. 

6.  Fixed  and  applied  to  only  one  mineral.  Plombagine 
has  designated  carburetted  iron  and  sulphuretted  molyhdena. 

7.  Unique  or  srrigular ;  each  mineral  should  have  only 
one  name:   hut  here  there  is  a  real  chaos  in  miheralogy. 

ft.  Distinct  from  a!!  other-,  in  order  to  avoid  confusion* 
The  question  now  is  to  know  in  what  case  we  should  in- 
troduce a  new  name. 

1.  When  a  new  mineral  is  discovered. 

9.   When  chemical  analyses  change  the  place  of  a  mineral. 

3.  When  a  name  transgresses  the  rules  or  a  language  or 
of  analogs-. 

4.  When  a  name  is  in  contradiction  with  the  known 
properties  or' a  mineral. 

5.  Whtn  a  name  is  applied  to  several  minerals. 
B.  Rules  for  forming  systematic  names. 

J.  They  should  be  taken   from  the  learned  languages. 

2.  They  ought  to  be  taken  from  among  the  principal 
trivia!  names,  and  at  the  same  time  to  mark  the  genus  to 
which  the  fossil  belongs. 

3.  The  name  of  the  genus  must  be  placed  first,  that  of 
the  species  should  follow  •,  as  silex  c/itartzi/m.  silex  quart  rum 
ametiuntus.  The  trivial  name  may  be  placed  in  a  paren- 
thesis. 

4.  Names  taken  from  the  Greek  and  Latin,  like  other 
trivial  names, should  be  retained  and  employed  with  a  Latin 
termination  :  as  aetjl'rthus,  serpentir.us,  creta. 

5.  Finally,  in  the  formation  o\'  systematic  names,  we 
must  observe  the  rules  already  given  for  the  formation  of 
trivial  names. 

Such  a  mode  of  teaching  might  suit  the  borders  of  the 
Ohio,  but  cannot  now  be  admitted  in  Europe. 

I  have  attended  in  Germany  ro  ..teen  lectures  in  the  form 
of  prolegomena,  and  a  course  of  mineralogy,  of  which  the 
following  is  the  quintessence  .-  *'  Gentlemen,  it  was  neces- 
sary for  the  study  of  mineralogy  that  the  world  was  created, 
and  that  man  was  made." 

In  the  s;  me  course  it  v\  as  affi  met!  that  the  town  in  which 
it  was  delivered  was  built  in  consequence  of  the  mines 
which  are  found  in  its  vicinity,  and  on  no  account  that  the 
mines  were  discovered  in  consequence  of  the  contiguity  of 
the  town. 

If  we  give  a  block  of  marble  to  Praxiteles,  and  another  to 
a  common  man,  Praxiteles  would  make  of  his  an  Apollo, 

a  Venus, 
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a  Venus,  a  Laocoon  :  under  the  chissel  of  another,  nothing 
would  result  but  sparks  and  powder. 

One  should  expect  that  principles  laid  down  so  much  at 
length  might  he  rigomusly  followed.  I  have  cursorily  re- 
marked sonic  deviations  :  the  Following  arc  some  others. 

In  geognosis  there  is  a  rock  called  weisstein,  white-stone. 
I  have  heard,  in  a  public  course,  the  description  of  this  rock 
in  these  term  :  Das  u-eissle'tn  ist  grai/,  "  the  ichite-swne  is 

graV-" 

Such  names  as  cubicite,  octaedrite,  ought  not  to  be 
adopted  but  when  a  mineral  is  the  onlv  one  which  possess- 
the  forms  indicated  by  these  words,  or  which  possesses  no 
others. 

But,  what  is  still  wor««e,  i>  to  introduce  contradictions 
and  inaccuracies  of  this  kind  into  a  part  of  mineralogy,  the 
determination  of  which  belongs  to  more  profound  know- 
ledge and  more  elevated  faculties  of  the  human  mind  j  in 
that  part,  the  merit  of  which,  if  it  be  not  entirely  owing  to 
accuracy,  at  least  cannot  exist  without  it:  I  mean,  that  it 
is  a  much  more  serious  fault  to  apply  mathematical,  and 
consequently  rigorous,  name?,  to  designate  a  tinner  which  is 
not  what  the  name  inpiics.  Wwrjel  z&  lithe  is  an  example 
of  this  :  the  word  means,  cubic  zeolite*.  Under  this  deno- 
mination two  of  Hauv's  species  (analcime  am!  chabasie)  are 
comprehended  (Brochant,  vol.  i.  p.  304).  Analcime, indeed, 
is  cubic;  but  chabasie  is  a  rhomboid,  which  differs  from  a 
cube  3°, 30.  The  most  vulgar  empiricism  could  not  excuse 
such  a  fault.  The  joiner  or  mason  who  had  not  a  more  cor- 
rect idea  of  a  cube,  would  deserve,  to  remain  unemployed. 

It  was  at  Freyberg  that,  for  the  first  time  in  my  life,  I 
heard  of  a  square  with  oblique  side*  [geschobene  quadrat) $ 
of  an  almost  cube  (fast  wurfel),  ckc. 

A  word  which  agrees  perfectly  with  these  principles,  but 
which  is  itself  extremely  vicious,  h  vrnctotnetry.  It  is  said 
that  the  system  of  Jrlaiiy  is  properly  orvetometiv,  or  the. 
art  of  measuring  fossils.  I  maintain  that  this  idea  could 
not  be  suggested  but  by  ignorance  which  misconceived  the 
principles  or  the  author,  or  by  disingenuosness  which  sought 
to  pervert  them.  Were  nothing martrto  be  done  than  mea- 
suring fossils,  it  would  require  neither  the  talents  of  a  man 
of  learning,  the  calculation  of  a  geometer,  the  reasoning  of 

*  On  this  mineral  Mr.  Jameson  observes,  "  Haiiy  lias  formed  of  this  sub- 
species two  distinct  sp-cics,  but  without  sufficient,  itasoi;."  Yet  he  has  re: 
>>k)\vu  why  the  crystadographe.r's  reason  is  insufficient,  if  he  really  knew  i;  ; 
por  even  condescended  to  communicate  any  collateral  proof,  or  miscel- 
laneous knowledge,  tending  to  support  the  practice  of  his  master. — Trans, 

a  lo- 


Reflections  on  some  Miner alogical  Systems.        45 

a  logician,  nor  the  extended  views  of  a  philosopher.  The 
first  surveyor,  the  first  joiner,  might  be  as  able  as  M.  Haiiy. 
Doubtless,  it  is  necessary  lo  measure  certain  relations  of  the 
figures  of  crystals,  and  estimate  the  angles  aud  the  sides ; 
but  not  to  banish  these  results  into  a  note,  as  a  celebrated 
German  professor  desires,  and  contents  himself  with  saying, 
that  carbonated  lime  piesents  the  figure  of  a  rhomboid 
whose  angles  have  such  or  such  a  measure.  It  is  to  form 
the  text,  the  base  of  a  work,  to  extract  from  these  results 
superior  consequences  which  influence  the  wholf.  mineral 
kingdom,  and  distribute  it  in  a  natural  and  luminous  order ; 
it  is  to  set  out  from  tbe  point  where  empiricism  ceases  to 
see,  and  to  raise  one's  self  to  conclusions  which  the  philo- 
sopher alone  can  seize.  Oryctometry  is  the  manual  part  of 
Haiiy's  system,  that  which  the  eyes  perceive;  the  remain- 
der is  for  the  understanding.  No  one  has  ever  said  that 
astronomy  is  astrometry  or  uranometrv,  although  the  hea- 
vens and  the  stars  are  measured.  The  chemist  boils  his 
acids,  roasts  his  minerals,  and  blows  the  bellows  of  his 
forge;  the  calculator  covers  the  leaves  of  his  paper  with 
rough  signs  and  letters  without  order  ;  the  poet  cuts  his  pen 
and  dips  it  into  ink  :  this  is  what  all  eves  mav  observe.  But 
woe  to  the  folly  which  limits  the  sallies  of  genius  which 
produced  the  Iliad,  or  conceived  the  doctrine  of  infinitesi- 
mals, to  these  manipulations. 

I  have  heard  M.  Haiiy  reproached  for  misemploying  the 
name  phssphated  lime,  in  giving  it  to  that  which,  in  the 
system  of  Werner,  forms  two  different  species,  appatite  and 
asparagus-stone.  The  fault  is  his  who  made  two  species  of 
the  .same  mineral. 

M.  Haiiy  has  effected  a  great  reform  in  the  nomenclature 
of  minerals.  He  is  justly  of  opinion,  that  significant  names 
which  recall  some  characteristic  properly  of  the 'mineral  to 
be  named,  or  some  circumstance  relative  to  its  history,  are 
the  most  advantageous.  Others  prefer  insignificant  names 
for  simple  substances,  and  require  significant  names  for 
compounds,  in  order  to  give  an  idea  of  their  nature.  Thus, 
in  chemistry,  thev  would  banish  the  words  oxygen  and  hy- 
drogen ;  but  sulphuric  acid  and  sulphat  of  lime,  appear  to 
them  excellent.  The  species  are  simple  bodies,  the  unities 
of  mineralogy,  and  consequently  should  have  insignificant 
names  *.    M.  Haiiy  has  created  nearly  the  half  of  the  names 

which 

*  It  is  difficult  to  conceive  any  possible  advantage  which  could  acme  to 
science  from  arbitrary  names;  they  were  never  imposed  on  any  thing  in 
nature,  but  from  ignorance  and  necessity.  It  may,  indeed,  be  questioned, 
•whether  any  human  being  ever  designated  aay  one  thing  by  an  appellation 

Vkhicii 
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which  ht  im(  s  in  hi<  system.  TTc  has  been  reproached  with 
having  derived  them  from  the  Gre<  k,b<  cause  to  comprehend 
them  it  is  necessary  to  have  studied  that  language.  But 
to  those  who  know  not  Greek,  these  names  will  enter  into 
the  class  of  insignificant ;  that  is  to  *av,  among  those  which 
mam-  persons  consider  as  the  best. 

RESULT  OF  THE  SENSUAL   SYSTEM  or  CHARACTERS — DIF- 
FERENCE BHTW  i.KN   EMPIRICISM   AND  SCIENCE. 

IF  we  consider  the  mineralogitial  svstem  of  Werner  with 
respect  to   these  two  questions, — Whence  cl id    it   set  out  ? 

where  is  it  gone? — the  answers  will  be  vnv  different.  It  is 
true,  that  the  state  of  mineralogy  was  very  deplorable  before 
him  :  and  all  that  he  found  in  ancient  authors  was  so  vague 
and  ill -conceived,  founded  on  ideas  so  erroneous,  that  it 
was  more  hkelv  to  lead  him   into  errors  than  to  guide  him. 

lie  has  indeed  followed  the  same  path  as  they;  but  we 
mav  sav.  that  if  they  have  travelled  it  before  him,  if  they 
have  indicated  it  to  him,  thev  have  furnished  him  with  very 
few  of  the  means  of  rendering  it  practicable  ;  and  he  has 
ail  the  merit  of  s.tt.ng  out  from  a  very  remote  point,  to 
take  new  steps  in  aid  of  his  own  labour. 

But  has  he  arrived  as  far  ?s  he  might  have  done,  had  he 
profited  by  every  thing  which  surrounded  him  ?  This  is 
what  I  cannot  absolutely  concede  to  him.     .Besides  the  ob- 

which  had  no  analogy,  no  real  or  imaginary  relation,  to  something1  previously 
known,  and  ;ha:  lie  studied  to  find  an  articul  ite  sound  for  which  he  felt  do 
predilection,  no  choice,  nor  reason.  Winn  we  consider  the  universal  and 
ever  active  principle  of  the  association  t !  ideas,  We  may  venture  to  affirm 
that  man  cannot  form  any  new  term  which  ir>  wholly  and  absolutely  insigni- 
ficant; but  that  it  must  have  some  latent  analogy,  some  similarity  or  affinity 
either  with  persona]  feeling,  caprice,  or  conceit.  The  question  then  is,  whe- 
ther it  is  more  philosophical  2nd  scientific  to  adopt  names  <  ificantj 
bur  which  are  really  founded  on  some  fancy  or  caprice,  as  the  ancients  trans- 
ferred the  names  of  animals  to  certain  parcels  of  Mars;  or  appellations  de- 
rived from  some  efficient  inherent  principle,  and  founded  on  the  ablest  ef- 
forts of  reason  at  the  period  of  their  adoption.  Theformer  have  flatten  d  the 
vanity  and  excited  the  enthusiasm  of  weak  minds,  but  never  smoothed  the  way 
to  any  discovery  or  improvement ;  whereas  the  latter  always  awoken  new  asso- 
ciations in  the  mind  which  receives  them,  expand  the  actual  basis  of  know- 
ledge, and  become  the  stepping-stones  to  new,  and,  if  possible,  sti-l  more  im- 
portant discoveries.  The  natural  and  literary  history  of  the  terms  oxygen, 
hydrogen,  oiymuriatic  and  muriatic  acids,  demonstrates  the  truth  of  this 
observation;  and  had  these  substances  been  designated  by  arbitrary  and  in- 
significant names,  (ir  the  names  of  their  accidental  discoverers,  it  is  more 
than  probable  that  half  t!:c  experiments  to  which  thev  have  been  subjected, 
i:i  order  to  ascertain  the  propriety  or  impropriety  of  their  nomenclature, 
wend  never  have  been  pet  formed,  nor  the  science  of  chemistry  be 
advanced  in  mathematical  certainty  and  practical  utility  as  we  now  find  it. 
Werner's  practice  of  mineralogicaJ  nomenclature  i>  unquestionably  the  most 
pernicious  part  of  his  dogmatic  system. — Tra.\». 

jections 
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jections  in  the  details  which  I  have  already  made  to  two 
parts  of  his  system,  I  shall  make  three  other  charges  ge- 
nerally to  the  method  or'  Werner.  He  has  made  all  his 
appeals  to  very  incompetent  judges — our  senses  ;  he 
stopped  to  describe  instead  of  defining;  and  he  liaf  attempt- 
ed to  exclude  the  aid  of  other  sciences  in  order  to  render 
mineralogy  independent  in  its  means. 

Far  from  avowing  that  the  first  of  these  objections  is 
really  one,  the  partisans  or  Werner  consider  it  as  a  very 
great  advantage  thai  he  appeals  solely  to  our  senses,  as  they 
are  the  unchangeable  judges  of  properties  which  do  not 
vary;  and  much  stress  is  laid  on  the  stability  of  external 
characters.  While  the  other  means  of  diagnosis  and  of  clas- 
sification change,  it  is  said,  from  day  to  daw  the  external 
characters  remain  the  same;  and  that  which  has  served  to 
distinguish  a  mineral  to-day,  will  serve  the  same  during  a 
thousand  years;  whereas,  on  the  contrary,  not  a  month  passes 
without  some  considerable  change  in  chemistry*.  The 
senses  of  the  human  species,  according  to  all  appearance,  are 
the  same  that  they  were  since  the  creation  of  man  ;  and  the 
properties  of  the  mineral  kingdom  have  no  more  changed 
than  thev.  But  from  one  individual  to  another  their  per- 
fection and  their  delicacy  constantly  vary.  This  stability, 
therefore,  of  the  means  of  judging  external  characters,  is 
but  apparent;  it  exists  from  one  generation  to  another,  but 
it  is  null  between  individuals.  Hence  the  stability  of  ex- 
ternal characters  becomes  illusory. 

Rut,  even  granting  to  the  applications  of  our  senses  more 
advantages  than  they  really  posses,  their  effect  would  be  to 
retard  the  progress  of  ail  knowledge  in  which  they  should 
be  employed  as  exclusive  means,  and  to  prevent  us  from 
ever  attaining  that  stale  which  is  designated  by  the  name 
of  science.  It  must  be  remembered,  that  the  march  of  the 
latter  is  progressive;  that  each  day  adds  something  to  its 
precision,  and  some  principle  which  becomes  the  basis  of 
new  improvements.  Its  treasures  are  like  an  inheritance 
which  prospers  in  the  hands  of  those  to  whom  it  has  de- 
volved ;  they  oScr  incessantly  new  riches,  added  to  those 
winch   have  already  been   amassed  during  preceding  cen- 

*  This  capability  of  change  occurs  only  in  those  arts  and  sciences  which 

a^e  su^-ept.We  of  improve  nent  with  the  progress  of  knowledge.    To  boast 

theret  ibilitj  or  stationariness  of  any  science,  is  but  to 

-■\  one  of  the  gie  itest  defects  io  any  branch  <>i  hum  .  .,-einto 

erlative  merit       I  y  was  henceforward  to  remain  in  th 

it  is  now  placed  by  We  uld  b:1  as  i 

of  ha. nan  study  andgenjus,  as  the  fancied  inu^ic  of  the  ;pn<.:e.'  was  tu  the 
■ancifcn:». —  1  «...>.. 

turies. 
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tunes.     But   the  faculty  of  appreciating  qualities  imme- 
diately sensible,  not    requiring  either   profound  study  or 
licaten   reasoning,   sooner  its   highest  point, 

since  the  improvement  of  our   senses  by  the  habit  of 

i  is  the  most  certain  way  to  succe 
yyords  can  represent  the  tact  which  distinguishes  a  practi* 
tioner  from  a  theorist  ;  no  precept  can  communicate  it. 
He  who  has  passed  a  long  lire  in  seeing,  touching,  and 
feeling,  even  when  he  has  done  every  thing  for  himself,  has 
no  legacy   to   leave  to  posterity.   I..  :h  I 

suppose  at  first  to  have  been  a  simple  pole  suspended  by 
the  middle,  imperfections  were  seen  and  attempted  to  be 
corrected  ;  possible  meliorations  were  perceived  and  exe- 
cuted. The  instruments  themselves  have  been  the  registers 
of  these  changes,  and  we  have  many  of  them  less  imperfect 
than  those  of  our  ancestors.  Vet  he  who  could  have  ac- 
quired the  faculty  of  judging  of  masses  near  to  the  millionth 
part,  would  have  contnbi|ted  less  to  the  instruction  of  after 
aces  than  the  balance  which  would  have  been  broken. 

If  the  external  characters  are  so  stable  as  Werner  tells 
us;  and  thev  are  so  in  effect ;  why  has  he  so  often  changed 
the  place  of  all  minerals  one  after  another  in  his  system  ? 
is  it  that  the  colour,  the  specific  gravity,  the  hardness,  are 
not  the  same  this  year  as  the  last  ?  Have  they  not  the 
same  value;  or  are  they  not  seen  with  the  same  eye  ?  H  by 
the  extension  of  means,  by  the  acquisition  of  new  know- 
ledge, he  had  prepared  rational  changes  ;  if  he  had  substi- 
tuted a  verity  in  place  of  an  error,'  his  system  would  have 
truly  gained.  But  simply  to  change  one  truth  for  another, 
or  put  one  error  in  the  place  of  another,  is  not  a  progressive 
inarch  in  the  sciences. 

As  to  the  second  of  these  objections,  it  appcirs  suffici* 
proved  by  all  which  bears  the  name  of  accurate  knowledge, 
that  definitions  are  the  language  of  the  sciences.  Tht 
mathematics  r.st  on  definitions;  chemistry  and  physics  can 
define  much;  natural  history,  rarely.  Zoology  and  botany 
may  define  the  generalities  and  describe  the  details.  Mi- 
neralogy describes  both,  and  defines  almost  nothing.  Not 
that  a  descriptive  method  is  unnatural;  it  is  -•  itbout  doubt 
the  first  which  mvn  used.  If  we  open  r  eyes  on  the 
grand  features  of  Nature,  th  f  description  is  al! 

that  will  remain  with  us,  as  it  belongs  to  astonishment  and 
admiration.     Ft  lends  itself  to  all  our  sentiments,  it 
not  the  vivacity  of  them,  and  wc  may  aim os  that  to 

etaggerate  with  it  is  not  to  pervert  truth.  It  especially  suits 
thafmaj'~  nature  which  refuses  our 

and 
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revolts  acainst  out  sciences  :  but  whatever  may  be  lis 
charms,  it  has  no  principles  but  our  sensations;  and  a  science 
purelv  descriptive  is  a  contradiction. 

Among  thousands  of  persons  who  consider  the  same 
thing,  each  will  describe  it  according  to  his  own  ideas,  and 
no  one  will  be  able  to  retognise  it  by  the  picture  which  an- 
other shall  have  made.  Brit  a  definition  is  the  same  to  all 
men;  it  is  precise.  If  it  totter,  it  is  overthrown;  whereas 
iptious  are  satisfied  with  coming  near.  If  by  the  one 
we  are  ^e-s  exposed  to  commit  errors,  because  we  have  esta- 
blished principles ;  bv  the  other  we  are  less  in  a  condition  to 
prove  that  we  have  been  deceived,  as  we  have  followed  no 
princ: 

This  is  not  the  onlv  inconvenience  of  a  descriptive  me- 
tho  !.  He  who  wishes  to  give  a  description,  examines  the 
object  entire  and  in  detail.  He  varies  the  aspect  in  a 
thousand  different  manners,  till  hebelieves  that  he  has  ex- 
hausted its  serisible  properties.  !#the  object  be  one  of  those 
which  are  susceptible  of  classification,  and  if  it  is  a  species 
which  we  wish  to  describe,  this  species  sutlers  itself  to  be 
divided  into  varieties,  and  these  varieties  are  composed  of 
individuals  whose  number  is  almost  infinite.  It  is  there- 
fore necessar  to  comprehend  in  the  description  ail  the  es- 
sential and  accidental  of  the  known  individuals ; 
otherwise,  it  would  be  right  to  refuse  a  place  in  the  species 
to  all  those  which  had  not  tl  ty,  or  which  could  have 
it  from  o  hers,  ription  be  well  done, — if  it  be 
given  in  detail, — we  shall  have  a  picture  which  will  present 
the  whol'j  or  a  -  in  divers  individuals : 
but  if  there  be  some  property  want'mg  in  any  of  these  indi- 
viduals, this  property  excludes  the  species  ;  for  the  species 
can  have  neither  more  nor  iess  than  what  is  found  in  the 
individual.  To  find  the  true  specific  character  then,  we 
must  survey  all  the  particulars-  of  this  picture,  to  discard 
what  belong*  not  in  Common  to  all  the  individuals,  for  the 
rest  is  useless  as  a  means  or  specification.  We  must  search, 
in  order  not  to  see  ;  and  learn',  expressly  to  forget; 

Let  us  illustrate  this  bv  example. — In  the  work  of  Bro- 
chant  we  find  that  the  first  subspecies  or'rluor  has  two  co- 
lour-, the  second  three,  and  the  third  four.  What  then  is 
the  colour  of  the  species  ?  Ir  ;!1  belong  to  it,  we  might 
represent  floor  bv  the  palette  of  the  painter.  If  it  has  oniv 
one,  why  hot  name  it  without  mentioning  others  ?  If  none 
properly  belongs  to  it,  why  cite  the  colour  as  a  specific  cha- 
racter ? 
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If  wc  view  mineralogy  only  with  respect  to  its  applica- 
tion to  the  useful  arts,  and  particularly  to  that  of  the  miner, 
we  might  limit  our  knowledge  to  the  simple  diagnosis  ot 
mineral-,  and  the  most  prompt  and  easy  means  would  be 
the  best ,  but  if  we  conceive  it  capable  of  being  placed  in 
the  highest  rank,  we  shall  never  attain  this  object  but  by 
the  assistance  of  knowledge  derived  from  analogous  sciences. 
It  is  bv  having  long  confounded  specification  with  diagnosis, 
the  philosopher  with  the  miner,  that  we  have  not  distinctly 
followed  the  different  objects  that  have  been  proposed,  and 
that  we  have  not  estimated  the  means  employed  according 
to  their  just  value.  It  must  indeed  he  confessed  that  the 
superiority  of  Hauy's  system  over  that  of  Werner  is  in- 
finitely greater  in  that  part  which  relates  to  the  establish- 
ment of  species,  or  the  philosophy  of  the  science,  than  in 
the  art  of  knowing  minerals.  We  cannot  expect  that  the 
miner,  in  exploring  the  earth,  should  select  the  specimen* 
which  be  meets,  distinguish  them  by  their  geometric  figures, 
or  seek  every  direction  of  the  cleavage  for  the  integral  mo- 
lecule. He  must  have  more  simple  and  more  expeditious 
means  :  without  a  great  effort  of  mind  he  must  be  able  to 
avoid  error ;  and  provided  that  he  does  not  greatly  deceive 
himself  respecting  the  contents  of  the  metal  which  he  ex- 
plores, he  is  allowed  to  be  not  very  rigorous  as  to  the  species 
of  the  individual.  The  jeweller  may  make  as  many  specie* 
as  colours;  the  weak  virtuoso  may  dispute  on  the  prism  of 
emerald,  jasper,  oriental  and  occidental  stones,  &c;  but  the 
naturalist  should  decide  rather  with  certainty  than  celerity: 
he  neither  wishes  to  deceive  himself  nor  diffuse  a  false 
light  on  science.  He  can  return  to  the  same  object  every 
time  he  pleases,  can  revise  or  correct  his  ideas,  remould  his 
opinions,  diversify  their  sources,  compare  them,  discuss 
them,  and  leave  his  doubts  an  inheritance  to  science;  for 
his  discoveries,  and  the  moments  which  he  has  employed  in 
hesitation,  are  precious  to  truth;  while  that  time,  with  the 
arti<t,  is  an  element  of  expense,  and  promptitude  indemnifies 
him  for  less  perfection.  With  justice  might  the  latter 
blame  the  length  and  difficulty  of  the  researches  necessary 
to  acquire  the  indispensable  certainty  that  a  mineral  belongs 
to  such  or  such  a  species,  according  to  the  principles  of 
Hatty.  But  when  1  have  heard  this  objection  made  by  a 
man  of  learning,  who  professes  mineralogy  as  a  science,  I 
have  not  been  able  to  conceal  my  astonishment.  "  How 
*ould  you  do,  (said  he  to  me,)  when  one  must  pronounce 
on  some  hundreds  of  minerals  in  an  hour  or  two  ?"  To  the 

botanist, 
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botanist,  all  the  time  necessary  to  his  inquiries  is  allowed  : 
the  zoologist  may  consult  anatomy  and  physiology  at  his 
leisure;  he  can  observe  the  habits  of  animals  :  the  gardener 
must  not  wait  the  time  of  inflorescence  to  distinguish  plants : 
the  butcher  should  know  an  ox  or  an  ewe  without  being 
obliged  to  ascertain  if  they  could  reproduce  beings  fecund  and 
similar  to  themselves  :  in  like  manner  the  miner  ought  not 
to  stop  at  particulars  :  but  I  do  not  see  why,  among  all 
those  who  study  nature,  the  mineralogist  should  be  the 
only  one  condemned  to  live  in  a  perpetual  hurry. 

[To  be  continued.] 


VIII.  On  Cystic  Oxide,  a  new  Species  of  Urinary  Calculus, 
By  William  Hyde  Wollaston,  M.D.  Sec.R.S.* 

JL  he  principal  design  of  the  present  essay  is  to  make 
known  the  existence,  and  to  describe  the  leading  properties, 
of  a  new  species  of  urinary  calculus  from  the  human  blad- 
der; but  I  shall  at  the  same  time  take  the  opportunity  of 
correcting  an  inaccuracy  or  two  that  I  have  observed  in  my 
former  communication  on  this  subject.  (Phil.  Trans.  1 797.) 
I  on  that  occasion  took  notice  of  five  kinds  of  urinary 
calculi, 

1.  The  lit  hie  acid,  since  called  uric  acid,  originally  ana- 
lysed by  Scheele. 

2.  The  oxalate  of  lime,  or  mulberry  calculus. 

3.  The  phosphate  of  lime,  or  lone-earth  calculus. 

4.  The  ammoniacal  phosphate  of  magnesia. 

5.  The  fusible  calculus,  which  consists  of  the  two  last 
species  combined. 

It  is  now  about  five  years  since  I  first  met  with  another 
species,  evidently  differing  from  each  of  those  before  de- 
scribed. It  was  in  the  possession  of  Dr. Reeve  of  Norwich, 
who  obligiiiiilv  gave  me  a  portion  of  it  for  the  purpose  of 
examining  its  chemical  qualities.  It  had  been  taken  from 
his  brother  when  he  was  rive  years  old,  and  at  that  time  was 
covered  with  a  coating  of  "phosphate  of  lime  very  loose  in 
its  texture,  and  consequently  very  soon  separated  f.  This 
species  is  probably  very  rare ;  for,  although  I  have  omitted 

*  From  Philosophical  Transactions  for  1810,  Part  II. 
■j-  I  am  informed,  that  another  stone  formed  afterwards  in  the  bladder  of 
this  hpy,  and  that  he  died  in  consequence,  without  submitting  to  the  opera- 
tion a  second  time.     The  stone  found  in  his  bladder  after  death,  consisted 
ErincipaUy  of  uric  acid,  but   was  peculiar  in  one  respect,  as  its  centre  was 
cllow  by  the  removal  of  some  more  soluble  substance,  of  which  the  nucleus 
had  consisted. 

D  2  no 
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no  opportunity  °f  paying  attention  to  any  urinary  concrc- 
10  which  J   could  ha  have,  to  this  time, 

Been  only  one  oilier  specimen  of  the  sann  i  ce.    This 

is   in  a  collection  ol  rs  hos- 

pital, Mr.  Lucas  on  to  that   institution* 

having  been  formed  partly  by  his  father,  and  partly  by  him- 
self,  in  the  course  of-  their  practice;  ami  a<  to  the 

present  arrangement,  (which,  it  is  to  he  hoped,  will  not  be 
altered)  the  calculus  to  which  I  a'h.de  mav  be  found  by  re- 
ference to  N<>.  46  of  that  collection,  li  was  extracted  by 
the  usual  operation,   from  a    man  of  36   years  e,   of 

whom  no  record  is  preserved,  except  that  his  name  was 
William  Small.     It  weighed,  when  entire,  t'7<>  graji  8, 

In  appearance,  these  calculi  resemble  more  nearly  the 
triple  phosphate  of  magnesia,  than  any  other  calculus  :  but 
they  are  more  compact  than  thai  compound  is  usually  found 
to  be:  not  consisting  of  distinct  laminae,  but  appearing  as 
one  mass  confusedly  crystallized  throughout  its  substance. 
Hence,  instead  of  having  the  opacity  and  whiteness  observ- 
able in  fusible  calculi,  which  consist  of  a  number  of  small 
crystals  cemented  together,  these  calculi  have  a  yellowish 
semi  transparency  ;  and  they  have  also  a  peculiar  glistening 
lustre,  like  that  of  a  body  having  a  high  refractive  density. 

When  this  substance  is  submitted  to  destructive  distilla- 
tion, it  yields  foetid  carbonate  of  ammonia,  partly  fluid,  and 
partly  in  a  solid  state,  and  a  heavy  foetid  oil,  such  as  usually 
proceeds  from  animal  substances  ;  and  there  remains  a 
black  rpongy  cod,  much  smaller  in  proportion  than  is 
found  after  the  distillation  of  uric  calculi. 

Under  the  blow  pipe  it  may  be  distinguished  from  uric 
acid  by  the  smell,  which  at  no  period  resembles  that  of 
prussic  acid  ;  but  in  addition  to  the  usual  smell  of  burnt 
animal  substances,  there  is  a  peculiar  foetor,  of  which  I 
Cannot  give  a  correet  idea,  as  I  know  no  smell  which  it  can 
be  said  to  resemble. 

This  species  of  calculus  is  so  readily  acted  upon  by  the 
generality  of  common  chemical  agents,  that  its  character 
may  perhaps  be  most  distinctly  marked,  by  an  enumeration 
of  those  feeble  powers  that  it  can  resist. 

It  is  not  dissolved  (excepting  in  very  small  proportion) 
by  water,  by  alcohol,  by  acetic  acid,  by  tartaric  acid,  by 
citric  acid,  or  by  saturated  carbonate  o\'  ammonia. 

The  solvents,  on  the  contrary,  are  far  more  numerous.  It 
is  dissolved,  in  considerable,  quantity,  by  muriatic  acid,  by 
nitric  acid,  by  sulphuric  acid,  by  phosphoric  acid,  and  by 
uMilic  acid. 

It 
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It  is  also  dissolved  readily  by  pure  alkaline  menstrua:  by 
pota-h,  by  si>da,  by  ammonia,  and  by  lime-water.  It  is 
even  dissolved  by  fully  saturated  carbonates  of  potash  or  of 
soda.  Accordingly,  these  alkalies  are  not  so  convenient  for 
the  precipitation  of  this  matter  from  acid  solutions,  as  the 
carbonate  of  ammonia,  which  is  not  capable  of  redissolving 
the  precipitate,  though  added  in  excess. 

For  a  similar  reason,  the  acids  best  suited  for  its  precipi- 
tation from  alkaline  solutions,  are  the  acetic  and  citric  acids. 
But  the  tartaric  acid  may  oecasion  an  appearance  of  precipi- 
tation, by  forming  a  super  tartrate  with  the  alkali  employed. 

The  combination  of  this  substance  with  acids,  may  be 
made  to  crystallize  without  difficulty,  and  they  form  slender 
spicula  radiating- from  a  centre,  which  readily  dissolve  again 
in  water,  unless  they  have  been  injured  by  being  in  any 
degree  over-heated. 

The  muriatic  salt  is  decomposed  by  the  heat  of  boiling 
water,  en  account  oi'  the  volatility  of  the  acid,  and  the  rest 
are  easily  destroyed  by  a  greater  excess  of  heat. 

The  salt  formed  by  combination  with  nitric  acid,  does 
not  yield  oxalic  acid,  and  does  not  become  red,  as  the  uric 
acid  does,  when  similarly  treated  ;  but  it  turns  brown,  be- 
coming gradually  darker,  till  it  is  ultimately  black. 

When  the  combinations  with  alkalies  are  evaporated,  they 
leave  small  granular  crystals;  but  as  I  was  desirous  of  ren- 
dering my  experiments  as  numerous  as  a  limited  quantity 
would  permit,  the  portion  which  I  could  employ  in  any 
one  experiment  was  too  small  for  me  to  attempt  to  deter- 
mine the  form  of  such  crystals. 

When  a  hot  solution  in  potash  was  neutralized  by  distil- 
led vinegar,  the  precipitate  did  not  immediately  take  place, 
but  formed  gradually  during  the  cooling  of  the  liquor  in 
minute  crystals,  some  at  the  surface  of  the  fluid,  and  others 
attached  to  the  sides  of  the  vessel.  The  only  definite  form 
which  I  could  observe,  was  that  of  flat  hexagonal  plates, 
but  I  could  fliscern  nothing  which  enabled  me  to  judge  of 
the  primitive  form  of  the  crystal  On  the  surface  of  the 
calculus  belonging  to  Guv's  hospital,  some  minute  crystals 
may  be  discerned,  of  a  different  shape,  being  nearly  cubic. 
And  it  is  possible,  that  the  hexagonal  crystals  may  owe  their 
figure  to  a  small  portion  <>t  alkali  remaining  m  combination. 

From  the  read)  disposition  of  this  substance  to  unite  with 
both  acids  and  alkalies,  il  would  appear  to  be  an  oxide ;  and 
that  it  does,  in  fact,  contain  oxygen,  is  proved  bv  the  for- 
mation ot  cariviic  acid  in  distillation.  The  quantity  of 
oxygen  present  in  the  calculus  is  not,  however,  sufficient  to 

D  3  give 
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give  it  acid  properties,  For  it  lias  no  effect  on  paper  coloured 
with  litmus. 

I  ana  therefore  inclined  to  consider  it  as  an  oxide  :  and 
since  both  the  calculi  that  have  yet  been  observed  have  been 
taken  from  the  bladder,  it  may  be  convenient  to  give  it  the 
name  of  cystic  oxide,  which  will  serve  to  distinguish  it  from 
other  calculi ;  and  as  this  is  unlike  any  other  term  at  present 
employed  in  chemistry,  it  is  to  be  hoped  that  it  will  not  be 
thought  to  require  any  alteration. 

Since  the  period  of  my  iir<t  essay  on  gouty  and  urinary 
concretions,  the  general  results  contained  in  it  have  been 
confirmed  by  others,  and  1  believe  are  incontrovertible. 
But  I  am  under  the  necessity  of  acknowledging  a  mistake 
in  the  analysis  of  the  mulberry  calculus,  though  not  of 
much  importance.  An  acid  is  mentioned  to  have  arisen  by 
sublimation,  and  it  was  supposed  to  originate  from  a  partial 
decomposition  of  the  oxalic  acid.  But  since  pure  oxalate 
of  lime  yields  no  such  sublimate,  it  most  probablv  arose 
from  the  mixture  of  a  small  quantity  of  uric  acid  in  the  cal- 
culus then  under  examination. 

In  the  analysis  of  the  triple  phosphate  of  magnesia,  there 
is  another  mistake  of  more  consequence.  In  my  selection 
from  numerous  experiments  for  ascertaining  the  presence 
of  phosphoric  acid,  I  gave  the  preference  to  one  in  which 
nitrate  of  mercury  was  employed,  on  account  of  the  facility 
of  extracting  the  acid  from  the  phosphate  of  mercury,  by 
heat  alone.  But  since  the  whole  of  the  phosphoric  acid  is 
not  precipitated  by  nitrate  of  mercury,  sulphate  of  magnesia 
will  not  be  formed  on  the  addition  of  sulphuric  acid,  and 
the  magnesia  cannot  be  obtained  separate  by  the  same  pro- 
cess. 

It  may  have  been  in  consequence  of  this  oversight,  that 
a  mistake  on  that  subject  has  occurred  in  the  succeeding 
volume  of  the  Transactions. 

A  calculus  is  there  described,  which  had  been  taken  by 
Mr.  Thomas  from  the  biadder  of  a  dog.  and  a  series  of  ex- 
periments are  related,  from  which  it  was  inferred  to  consist 
of  super-phosphate  of  lime,  and  phosphate  of  ammonia. 
But  from  the  appearance  of  this  calculus  (which  was  ex- 
hibited to  the  Society  at  the  time  when  the  paper  was  read) 
I  was  much  inclined  to  think  that  the  nature  of  it  was 
mistaken,  and  upon  full  consideration  of  the  experiments, 
they  did  not  appear  to  me  conclusive. 

I  therefore  obtained  a  portion  of  the  calculus,  and  by  the 
following  process,  the  earth  contained  in  it  was  proved  to 
consist  almost  wholly  of  magnesia. 

It 
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It  Was  dissolved,  with  the  exception  of  a  very  small  resi- 
duum, by  distilled  vinegar. 

The  whole  of  the  phosphoric  acid  was  then  precipitated 
by  acetate  of  lead,  added  to  excess. 

The  liquor  was  then  poured  off,  and  sulphuric  acid  was 
added,  which  precipitated  the  excess  of  lead,  and  at  the  same 
time  formed  sulphate  of  magnesia  in  solution. 

By  evaporation  to  dryness,  the  acetic  acid  was  removed, 
and  by  subsequent  increase  of  heat,  the  sulphate  of  ammo- 
nia and  excess  of  sulphuric  acid  were  expelled. 

The  residuum  being  then  dissolved  in  water,  and  the  liquor 
sufft-red  to  crystallize  by  spontaneous  evaporation,  there  re- 
mained a  quantity  of  sulphate  of  magnesia,  that  weighed 
rather  more  than  the  quantity  of  calculus  taken  for  the  ex- 
periment. 

It  was  evident,  therefore,  that  in  this  instance,  the  cal- 
culus examined  did  not  consist  of  super-phosphate  of  lime, 
and  there  is  some  reason  to  doubt,  whether  a  compound, 
that  is  so  very  soluble  in  water,  ever  forms  a  part  of  urinary 
concretions. 

Although  the  treatment  of  diseases  is  not  in  general  a 
fit  subject  to  occupy  the  time  of  this  Society,  there  is  never- 
theless one  suggestion,  with  respect  to  the  prevention  of 
calculous  complaints,  so  nearly  connected  with  my  present 
subject,  that  I  think  it  may  deserve  to  be  recorded. 

Since  the  white  matter  contained  in  the  urine  of  birds, 
which  i3  voided  along  with  their  dung,  has  been  remarked 
bv  M.  Vauquelin  to  consist  principally  of  uric  acid,  I  have 
paid  some  attention  to  the  different  proportion  in  which 
this  matter  is  voided  by  different  species  of  birds,  to  see 
how  far  it  accorded  with  the  different  qualities  of  their  food. 
And  I  found  that  in  the  clung  of  the  goose,  feeding  wholly 
on  grass,  the  proportion  did  not  seem  so  much  as  -^i-g-  of 
the  whole  dung.  In  that  of  a  pheasant  kept  in  a  case,  and 
fed  on  barley  alone,  it  was  about  ~  part.  In  that  of  a  hen, 
having  the  range  of  a  garden  and  farm-yard,  and  conse- 
quently procuring;  insects,  and  possibly  other  animal  food, 
the  proportion  was  manifestly  much  greater,  and  combined 
with  lime.  In  the  dung  of  a  hawk,  fed  upon  flesh  alone, 
the  quantity  of  matter  voided  in  a  solid  state  bears  but  a 
small  proportion  to  the  residuum  of  uric  acid  that  is  left 
by  the  urine  when  dry.  And  in  the  gannet.  feeding  solely 
on  fish,  I  have  observed  the  evacuations  in  some  instances 
to  be  mere  urine,  for  it  contained  no  solid  matter,  except- 
ing the  uric  acid. 

it  seems  consequently  deserving  of  inquiry,  what  changes 
D4  might 
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might  be  produced  i;i  the  urine  of  any  one  animal, 
alterations  of  diet,  as  it s  constitution  would  permit;  tor  as 
tar  as  any  inference  can  be  drawn  from   these  vari 
which  naturally  occur,  it  would  appi 
jeol  to  calculi  consisting  of  unc  acid, 
sons,  in  whom  there  is  adwavs  a  r><. 

matter,  have  much  reason  to  prefer  vt  t  that 

the  preference  usually   given   to   fi>h   above  other 
animal  food,  is  probably  erroneous. 


JX.  On  ike  Heat  produced  ly    Friction   or   Compra 
By  M.  Bkrthollet.* 

uome  years  ago,  with  a  view  of  more  fully  clue  dating 
the  origin  of  the  heat  occasioned  by  compression  and  fric- 
tion, I  formed  the  idea  of  examining  by  the  help  of  a  fly- 
press,  the  effects  of  compression  on  the  metals:  I  applied 
to  M.  Gcngombre  for  a  press  belonging  to  the  Mint,  and  I 
requested  Messrs.  Pictet  and  Biot  to  assist  me  in  my  ex- 
periments. These  were  pursiied  for  some  time  with  all  the 
precision  that  might  be  expected  from  such  skilful  coadju- 
tors ;  bin  they  were  interrupted  and  abandoned  before  being 
brought  to  the  point  which  I  wished  :  I  shall  nevertheless 
present  the  results  of  some  of  these  experiments. 

I  prepared  pieces  of  gold,  silver,  copper,  iron  and  bronze; 
all  of  the  same  dimensions,  in  order  to  submit  them  to  the 
action  of  the  press;  but  the  experiments  were  chiefly  made 
with  those  of  silver  and  copper. 

In  order  to  determine  the  heat  which  the  pieces  of  metal 
acquired  bv  the  shock  of  the  fly -press,  a  thermometer 
placed  horizontally  was  at  first  used  ;  but  it  was  afterwards 
found  best  to  throw  the  piece  of  mclai  into  a  quantity  of 
•water  sufficient  to  cover  it.  We  had  ascertained  by  preli- 
minary experiments  the  relation  which  exists  between  the 
heat  acquired  by  a  certain  weight  of  water,  and  the  tem- 
perature of  a  given  weight  of  each  metal  plunged  into  it: 
we  thus  estimated,  by  means  of  the  heat  which  the  water 
acquired  on  comparing  its  weight  with  that  of  the  metal, 
the  temperature  to  which  the  metal  had  been  raised. 

We  submitted  a  piece  of  metal  to  the  shocks  of  a  ft y- 
prcss  put  in  motion  by  two  men  who  were  accustomed  to 
this  operation:  we  determined  the  heat  acquired,  and  al- 
lowed the  metal  to  return  to  a  temperature  precistgy  similar  to 

•  Mew.  d' slrcueil,  torn.  ii.  page  441. 

that 
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that  of  the  fly-press:  we  subjected  it  to  a  new  shock  ;  and 
performed  a.  third  operation  with  the  same  precautions. 

In  order  that  we  might  not  be  deceived  as  to  the  tempe- 
rature acquired,  we  submitted  to  the  thermometer  a  piece 
of  metat  similar  to  that  which  we  had  left  some  time  under 
the  flv-press,  in  order  to  ascertain  the  temperature  of  it 
precisely,  and  we  noted  the  heat  which  the  piece  yielded 
that  had  been  struck. 

Experiment  made  with  two  Pieces  of  Copper. 

Increase  of  Temperature  expressed  in  De- 
grees of  the  Centigrade  Thermometer. 
Degrees. 

•k-    .    ,      ,       /First  piece 9,69 

First  shock     s  c         \  ,  f  .  Z. 

^ second  piece 1  \,oQ 

Second  shock  5  First  Piece 4>06 


1 


Second  piece 2,5 

,    ,      ,      f  First,  piece 1 ,06 

Third  snock    -{  c        ',  ' 

^seconci  piece 0,81 

The  total  quantity  of  lieatextricated  from  the  two  pre- 
pared pieces  is  nearly  equal  ;  for,  on  adding  the  numbers, 
we  find 

For  the  first  piece   14°, SI 

For  the  second  piece 14  ,S7 

Experiment  made  with  two  Pieces  of  Silver. 

Incren-e  of  Temperature  expressed  in  De- 
grees of  the  Cemigrade  Thern.ometer. 
Degrtet, 

First  shock      /First  piece 3,44 

{^second  piece 4,56 

c  1    u     1    (  First  piece 3,25 

second  shock  <  0         j    • 

I  second  piece 1,19 

rp,  •    ,    ,      ,      f  First  piece 1 ,50 

Third  shock    <  0         t    • 

^  second  piece 1,1-2 

Total  for  the  first  piece  ....     8, 1  9 
for  the  second  piece  . .     6,37 
Several  other  experiments  gave  analogous  results. 
But  after  three  shocks  of  the  fly-press,  the  pieces  when 
struck  again,  either  did  not  acquire  a  sensible  heat,  or  ex- 
hibited it  in  a  lower  degree  than  in  the  third  shock. 
Gold  afforded  a  heat  still  inferior  to  that  of  silver. 
We  afterwards  proceeded  to  ascertain  the  relation  which 
exists  between  the  foregoing  effects  and   the  condensation 
of  the  volume  of  each   metal.      We   took   the  specific  gra- 
vity of  the  piece  of  gold  at   8°   of  the  centigrade  thermo- 
meter. 
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meter.  It  was  19,03  3  7:  we  re-meltrd  it,  and  its  specific 
gravity  bee  hiir  19,9940.  After  having  polished  it,  its  spe- 
cific gravity  was  19,9390:  we  then  struck  it,  and  its  specific 
gravity  became  19,9487* 

Piece  of  silver io,4Gf37 

Piece  of  re- melted  silver 10,4465 

Piece  of  silver  struck 10,4839 

Piece  of  copper 8,8.5-29 

Piece  of  copper,  struck 8,8S08 

Piece  of  copper,  struck  a  second  time 8,9031 

If  we  compare  the  foregoing  experiments,  we  see  that, 
independently  f»f  the  difference  of  the  specific  gravities  of 
the  metals,  gold  undergoes  in  the  compression  caused  bv 
the  shock  a  les>s  condensation  than  silver,  and  the  latter  in 
its  turn  less  than  copper;  and  that  the  heat  extricated  is  in 
proportion  to  (he  change  of  dimension.  But  we  must 
compare  the  piece  of  copper  with  that  of  silver  and  of 
gold,  regarding  all  three  in  the  state  in  which  they  are 
when  they  are  reduced  into  plates,  i.  e.  when  they  have 
undergone  the  pressure  of  a  flatting-mill,  because  copper 
cannot  acquire  its  greatest  dilatation  by  re-melting,  which 
alters  its  surface.  The  re-melting,  by  producing  a  greater 
state  of  dilatation,  diminishes  the  tenacity,  which  wasowing 
to  the  compression  of  the  metal,  and  it  increases  at  the 
same  time  the  proportion  of  caloric,  which  varies  with  the 
dimensions. 

We  struck  into  moulds  some  pieces  of  similar  dimension 
to  the  above  :  but  the  heat  extricated  was  less  considerable, 
and  the  specific  gravity  received  less  increase  th.-m  when  the 
pieces  struck  were  at  liberty.  This  was  certain! v  owing  to 
the  particles  in  the  latter  case  coming  more  closely  together 
by  sliding  over  one  another. 

At  the  commencement  of  our  experiments  we  made  use 
of  copper,  and  had,  as  we  supposed,  clearly  ascertained  that 
heat  was  extricated  bv  compression  ;  but,  when  all  circum- 
stances were  alike,  instead  of  heat,  we  had  a  production  of 
cold.  We  verified  the  temperature  of  all  the  objects  which 
could  have  any  influence,  and  we  found,  by  employing  a  very 
accurate  thermometer  of  M.  Pictet's,  which  we  had  used 
throughout  the  experiments,  that  the  stamper  of  the  fly* 
press  was  nearly  half  a  degree  below  the  temperature  of 
the  copper:  we  directed  one  experiment  towards  this  ob- 
ject, and  we  ascertained  that  the  communication  of'tetft- 
perature  takes  place  in  a  much  more  rapid  manner  by  means 
of  the  blow  and  of  compression,  than  when  the  bodies  are 

simply 
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simply  in  contact.  Since  then,  we  took  every  necessary 
precaution  in  order  that  the  flv-press  and  the  metallic  pieces 
should  be  at  the  same  temperature  before  making  the  fly- 
press  act. 

It  results  from  what  precedes,  that  the  heat  which  is  pro- 
duced by  compression  in  bodies  which  do  not  undergo 
any  chemical  change,  is  merely  owing  to  the  chances  of 
dimension  which  these  bodies  undergo  ;  and  when  the  di- 
mensions can  no  longer  be  diminished,  the  shock,  how- 
ever violent  does  not  cause  any  heat:  solids  then  become 
similar  to  liquids,  which  may  undergo  violent  and  repeated 
shocks  without  any  change  in  temperature:  for  it  appears 
to  me  to  be  natural  to  attribute  the  small  extrication  of 
heat  which  we  have  been  able  to  observe  in  the  pieces  which 
had  undergone  three  operations,  either  to  a  small  condensa- 
tion which  might  still  be  produced  in  them,  or  to  the  effects 
of  the  elastic  particles  of  the  fly- press,  which  had  been  able 
to  re-adjust  themselves  after  the  shock.  2dly,  That  the 
communication  of  the  heat  takes  place  much  more  rapidly 
by  a  strong  compression  than  by  simple  contact:  from 
which  it  follows,  that  ip  our  experiments  we  have  been  able 
to  obtain  but  a  small  part  of  the  effects  of  the  extrication 
of  heat  produced  by  compression ;  but  this  part  ought  to 
be  in  relation  wiih  the  total  effect. 


X.  On  the  Parts  of  Trees  primarily  impaired  by  Ae,e. 
In  a  Letter  from  T.  A.  Knight,  Esq.  F.R.S.  to  the  jRt. 
Hon.  Sir  Joseph  Banks,  Bart.  K.B.  P.R.S.* 

My  dear  Sir,  In  the  first  communication  I  had  the  ho- 
nour to  address  to  you,  (it  was  in  the  year  1795,)  I  stated 
the  result  of  many  experiments  on  grafted  trees,  from  which 
I  inferred  that  each  variety  can  be  propagated  with  success, 
during  a  limited  period  only  ;  and  that  the  graft,  or  other 
detached  part  of  an  old  tree,  or  old  variety,  can  never  form 
that  which  can  with  propriety  be  called  a  young  tree. 

I  have  subsequently  endeavoured  to  ascertain  which, 
amongst  the  various  organs  that  compose  a  tree,  first  fails  to 
execute  its  office,  and  thus  tends  to  bring  on  the  incurable 
debility  of  old  age ;  and  the  result  of  the  experiments  ap- 
pears sufficiently  interesting  to  induce  me  to  communicate 
an  account  of  them  to  you. 

Whatever  difference  exists  between  the  functions  of  ani- 

*  From  the  Philosophical  Transactions  for  1S10,  Part  II. 

mal 
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mal  and  vegetable  lilt,  there  is  a  verv  obvious  analogy  be- 
tween some  of  thi  of  plants,  and  those  of  animals; 
and  it  does  not  appear  very  im  ,  that  the  correspon- 
dent organ,  in            .               fail  to  execute  its  office;  and 

iiiijn  rfe  .  or  any  parti- 

Clilar 

tahl>  ...   be  corn- 

el parts  of 
mam  ration,  of 

each  01  ■.■:;>.  rved  with  th  -t  ac- 

curacy But  such  observations  cannot  be  made  upon 
anin. .  the  operati  »i  •  n        wry  cannot  be  per- 

I  and  therefore,  though  there  would  be  much  (Lin- 

ger of  error  in  inca  transferring  the  pheenomena  of 

one  class  of  organized  beings  to  another,  I  conceive  that 
experimei    -  ints  may  be,  in  some  cases,  useful  to  the 

investigator  o!  the  animal  ceconomv.  They  may  direct  him 
in  his  pursuits,  and  possibly  facilitate  his  inquiries  in: 
immediate  causes  of  the  decay  of  animal  strength  and 
life;  and  on  a  subject  of  so  much  importance  to  mankind, 
urce  of  information  should  remain  unexplored,  and 
no  lights,  however  feeble,  be  disregarded. 

Naturalists^  boih  of  ancient  ami  modern  times,  have  con- 
sidered the  structure  of  plants,  as  an  inversion  of  that  of 
amma;s,  and  have  compared  the  roots  to  the  intestines,  and 
the  leaves  to  the  lungSj  of  animals  :  and  the  analogy  be- 
tween the  vegetable  sap,  and  animal  bjood,  is  very  close  and 
obvious.  Th«  experiments  also,  of  which  I  have  at  dif- 
ferent periods  communicated  accounts  to  you,  supported 
by  the  taets  previously  ascertained  by  other  naturalist?, 
scarcely  leave  any  reasonable  grounds  of  doubt,  that  the 
sap  <.t  trees  circulates,  as  far  as  is  apparently  necessary  to, 
or  consistent  with,  their  state  of  existence  and  growth. 

The  roots  oi  trees,  particularly  those  in  coppices,  which 
are  felled  at  stated   periods,  continue  so  long  to  produce^ 
ami  feed,   a   succession  ol  branches;  that  no  experiments 
wanted  ti    •        •    me,  that  it   is  not  any  detective  ac- 
tion of  the  root  which  i  s  the  debility  and  diseases  of 
the  apple:  and  pear-tree;  and  indeed  expo 
i        i  every  where  shows,  that  a  young  seedling  stock  does 
ler  ol  youth  to  the  inserted  Lm-i  or  graft. 
1   however  procured  plants  from  cuttings  of  n  oid 
\                                    .    which  readily  emit  roots:  am! 
plants  at  the  end  ol  two                                l,  about  1 1 
ai  oVe  the  ground,  with  a  new  and  very  lux  iriant  variety  of 
the  same  Bpecies.     These  grafts  grew  very  freely,  and  the 

roots 
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mots  themselves,  at  the  end  of  four  or  five  years,  probably 
contained  at  lca>t   ten  times   as  much  alburnum,  as  they 
Id  have  contained   had  the  trees   remained    ungfaftea. 
The  n;;>ts  were  also  free  from   .  .  :.ce  or  disease 

or  detect. 

Some  crab-stocks  were  at  the  same  time  grafted  with  the 
11  pippin,  in  a  soil  where  the  wood  of  that  variety 
rarciv  lived  more  than  two  years;  and  I  again  grafted  the 
annual  shoot*  of  the  golden  pippin  with  cuttings  of  a 
voung  and  healthy  crab-lree:  so  as  to  include  a  portion  of 
the  wood  oi  the  golden  pippin  between  the  roots  and 
branches  of  the  native  uncultivated  species,  or  crab- tree; 
and  in  this  situation  it  grew  just  as  well  as  the  wooti  of  the 
stock  and  branches.  Some  branches  also  of 'the  golden 
pippin  trees,  which  J  mentioned  in  my  former  communica- 
tion of  1795,  beimj  much  cankered,  w.cre  cut  off  about  a 
foot  above  the  junction  of  the  grafts  to  the  stocks,  and  were 
regrafted  with  a  new  and  healthy  variety.  Parts  of  the 
wood  of  the  golden  pippin,  in  which  were  many  cankered 
spots,  were  thus  placed  between  the  newlv  inserted  grafts, 
ana  the  stocks ;  and  these  parts  have  subsequently  become 
perfectly  free  from  disease,  and  the  wounds,  previously 
made  by  canker,  have  been  wholly  covered  with,  new  and 
healthy  hark.  These  facts,  therefore,  satisfied  me,  that  the 
debility  and  diseases  or  old  varieties  of  fruit  of  this  species, 
did  not  originate  in  any  defective  action  of  the  bark  or  al- 
burnum, either  of  the  root,  or  or  the  stem  and  branches  ; 
ami  iiiv  attention  was  consequently  directed  to  the  leaf  and 
succulent  animal  shoot. 

A  few  crab  stocks  were  grafted  with  cuttings  of  the 
golden  pippin,  in  a  situation  and  soil  where  I  had  previously 
ascertained  that  the  v. ood  of  the  golden  pippin  rarelv  re- 
mained in  health  at  the  end  of  a  second  vear ;  and,  as  soon 
as  the  annual  shoots  had  acquired  sufficient  growth  and 
firmness,  numerous  buds  of  a  new  and  luxuriant  variety  of 
apple,  which  had  recently  sprung  from  seed,  were  inserted 
in  them.  During  the  succeeding  winter,  the  natural  buds 
of  the  golden  pippin  branches  were  destroyed,  and  those 
inserted  suffered  alone  to  remain  ;  and  as  soon  as  the  leave* 
of  these  had  unfolded,  and  entered  on  their  office,  everv 
symptom  of  debility  and  disea>e  disappeared  in  the  bark 
and  wood  of  tne  golden  pippin  ;  and  each-  continued  to 
perform  its  office,  just  as  well  as  the  wood  and  bark  of 
the  young  seedling  ^'ocks  could  have  done  under  similar 
circumstances.  I  made  nearly  the  same  experiments  on 
the  pear-tree,  and  with  the  same  result. 

I  have 
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I  have  endeavoured,  in  several  former  comnnmication^, 
to  prove  that  the  sap  of  plants  circulates  through  ibeii 
leaves,  as  the  blood  of  animals  circulates  through  their 
lungs  j  and  I  have  not  subsequently  found  any  facts,  in  the 
writings  of  other  naturalists,  or  in  my  own  experiments, 
which  militate  against  this  conclusion.  I  have  also  ob- 
served, that  grafted  trees,  of  old  and  debilitated  varieties 
of  fruit,  became  most  diseased  in  rich  soils,  and  when 
grafted  on  stocks  of  the  most  vigorous  growth  ;  which  has 
induced  me  to  suspect,  that  in  such  cases  more  food  is  col- 
lected, and  carried  up  into  the  plant,  than  its  leaves  can 
prepare  and  assimilate,  and  that  the  matter  thus  collected, 
which  would  have  promoted  the  health  and  growth  in  a 
vigorous  variety,  accumulates,  and  generates  disease  in  the 
extremities  of  the  branches  and  annual  shoots,  whilst  tho 
lower  part  of  the  trunk  and  roots  remain,  generally,  free 
from  any  apparent  disease.  1  am,  therefore,  much  dis- 
posed to  attribute  the  diseases  and  debility  of  old  3<ie  in 
trees,  to  an  inability  to  produce  leaves,  which  can  efficiently 
execute  their  natural  office;  and  to  some  consequent  im- 
perfection in  the  circulating  fluid.  It  is  true  that  the  leaves 
are  annually  reproduced,  and  therefore  annually  new  :  but 
there  is,  I  conceive,  a  very  essential  difference  between  the 
new  leaves  of  an  old,  and  of  a  young  variety  :  and  in  sup- 
port of  this  opinion,  I  shall  observe,  that  the  external  cha- 
racter of  the  leaf  of  the  same  variety  at  two,  and  at  twenty 
vears  old,  is  very  dissimilar  ;  and  it  therefore  appears  not 
improbable,  that  further1  changes  will  have  taken  place  at 
the  end  of  two  centuries  *. 

If  these  opinions  be  well  founded,  and  the  leaves  of  trees 
he  analogous  to  the  lungs  of  animals,  is  it  very  improbable 
that  the  natural  debility  of  old  age  of  trees  and  of  animals, 
may  originate  from  a  similar  source? — This  is  a  question, 
upon  which  I  am  not  by  any  means  prepared  to  give  an 
opinion:  but  I  believe  it  will  very  generally  be  admitted, 
that  the  human  subject  is  best  formed  for  long  life,  when 
the  chest  is  best  formed  to  permit  the  lungs  to  move  with 
most  freedom.     1  have  also  long  and  attentively  observed 

*  The  leaf  of  a  seedling  apple  or  pear-tree,  when  the  plant  is  very  young, 
it  generally  almost  wholly  free  from  the  pubescence  or  (town,  which  subse- 
quently appears  on  it •»  tinder  su:f.ice;  and  which  Bonnet  and  M.  Mirhcl 
have  .apposed  to  increase  its  surrace  and  powers.  But  I  feel  little  disposed 
to  ad<  pt  th:*i  hypothesis,  having  observed  that  the  leaves  of  some  new  va- 
rieties of  the  apple,  which  have  sprung  from  seeds  of  the  Siberian  crab,  have 
both  surfaces  nearly  equally  smooth  ;  and  that  these  varieties  grow  faster, 
and  bear  heavier  crop6  of  very  rich  fruit,  than  any  others,  without  being 
CihrtU»ted  or  injured. 

amongst 
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amongst  our  domesticated  animals,  that  those  individuals 
longest  retain  their  health  and  strength,  and  best  bear  ex- 
cessive labour  and  insufficient  food,  in  which  the  chest  is 
most  deep  and  capacious,  proportionately  to  the  length  of 
current  the  circulating  fluid  has  to  run  ;  and  the  same  re- 
mark will.  I  believe,  be  generally  found  applicable  to  the 
human  species.      I  am,  my  dear  sir, 

With  great  respect,  sincerely  yours, 

Downton,  Feb.  26,  1S10.  ThO.  And.  KNIGHT. 


XT.  Extract  of  a  Letter  from  the  Rev.  John  Brinkley, 
D.D.  F.R.S.  Andrew's  Professor  of  Astronomy  in  the 
University  of  Dublin,  to  the  Rev.  Nevil  Maskelyne, 
D.D.  F.R.S.  Astronomer  Royal,  on  tlie  annual  Parallax 
of  a  Lyrce.* 

J.  have  now  had  sufficient  experience  of  my  eight-feet  cir- 
cle, to  be  highly  satisfied  with  it,  and  have  arrived  at  one 
conclusion,  that  it  is  of  importance  in  astronomy. 

My  observations  on  a  Lyrse  for  the  purpose  of  discovering 
an  annual  parallax  now  amount  to  47  in  number :  viz.  22 
near  opposition,  and  25  near  conjunction,  and  the  mean  of 
these  gives  a  result  of  2//,52  as  the  parallax  of  the  annual 
orbit  for  that  star,  and  I  have  no  doubt  that  it  exceeds  2". 

My  observations  of  different  circumpolar  stars,  and  of 
the  same  star  in  different  states  of  the  thermometer,  seem 
to  require  a  small  alteration  in  the  numbers  of  Dr.  Bradley's 
formula  for  refraction. 

The  formula  so  altered  is 

_  „  .,  f  ,.  „   „    ■)      height  of  barom.  500 

Refr.  =  56",9  x  tan?.  )  Zen.  dis.—  3,2  Refr.  t  x  — x 

5    I  S  29>6  450+ther. 

By  means  of  this  formula,  the  observations  of  circumpolar 
stars  considerably  distant,  give  the  same  co-latitude  to  a 
great  degree  of  exactness. 


XII.  On  the  Alteration  ivhicli  Air  and  Water  produce  on 
Meat.     By  M.  BERTHOLLET.f 

JL  boiled  some  beef,  renewing  the  water  until  the  liquor 
no  longer  gaveany  precipitation  with  tannin  :  i  then  sus- 
pended it  in  a  glass  cyclinder  filled  with  atmospheric  airj 
and  which  I  placed  on  a  plate  filled  with  water:  in  a  few 

*  From  the  Philosophical  Transactions  for  1810,  Part  II. 
J-  Mem,  d'Aicueil,  tcuie  i.  p.  SSl*. 
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(Jays  the  oxygen  was  changed  into  carbonic  acid  ;  the  in- 
terior of  the  cylinder  was  i  •  ith  a  putrid  smell ;  the 
beef  that  had  been  boil<  nee  mure  an  abundant  pre- 
eipitation  with  tannin  :  tht  ebullition  was  repeated  until  the 
water  wa^  no  longer  disturbed  !>v  me  tannin  :  the  beef  had 
then  almost  entirely  lost  its  smell,  anil  it  was  put  again  into 
pparatus. 

The  operation  was  repeated  several  times,  when  the  fol- 
lowing were  the  results: — 

The  alteration  of  the  atmospheric  air  and  the  disengage- 
ment of  the  putrid  smell  gradually  Blackened  :  the  quantity 
of  gelatine  formed  became  progressivelv  smaller:  the  water 
upon  which  the  vessel  rested  gave  only  feeble  indications 
of  ammonia.  When  I  finished  the  operation  there  was  no 
!onger  any  putrid  smell  5  but  a  smell  similar  to  that  of 
cheese,  and  in  fact  the  animal  substance  which  now  pre- 
served scarcely  any  fibrous  appearance,  had  not  only  the 
smell,   but  precisely  the  taste  of  old  cheese. 

I  distilled,  separately,  an  equal  weight  of  beef  and  of 
Gruvere  cheese,  making  use  of  two  bell-glasses,  each  of 
which  communicated  with  a  tube  inserted  in  water:  the 
operation  was  conducted  so  as  to  decompose,  as  much  as 
possible,  the  two  substances,  and  to  retain  all  the  ammonia 
which  was  set  free:  I  compared  the  quantities  of  ammonia; 
that  which  was  furnished  by  the  chee'se  w  as  to  that  of  the 
beef  nearly  in  the  ratio  of  '{)  to  24  :  hence  it  appears  that 
it  is  out  of  the  distinctive  characters  of  tiie  caseous  sub- 
stance to  contain  less  azote  than  meat  does. 

If  wc  may  be  permitted  to  draw  any  inferences  from  the 
foregoing  imperfect  experiments,  we  may  conclude  : 

1st.  That  the  gelatine  wdiich  we  may  obtain  from  an 
animal  substance  is  not  completely  formed  in  it ;  but  that 
when  this  substance  has  been  exhausted  by  water,  it  may 
be  once  more  formed  bv  the  action  of  the  air,  the  oxygen 
of  which  is  combined  with  the  carbon,  while  a  portion  of 
substance  formerly  solid  becomes  gelatinous,  as  a  solid  ve- 
getable part  becomes  soluble  by  the  action  of  the  air. 

Wc  must,  however,  remark,  that  the  property  of  precipi- 
tating with  tannin  belongs  to  substances  which  have  very 
different  properties  in  other  respects  :  I  found  that  the  de- 
coction of  Gruvere  cheese  formed  an  abundant  precipitate 
with  tannin. 

2d.  That  azote  enters  into  the  composition  of  the  putrid 
gas,  forming  without  doubt  with  hydrogen  a  combination 
of  an  equilibrium  less  stable  than  ammonia,  or   rather  an 
intermediary  combination;  but  when  its  proportion  is  di- 
minished 
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minished  to  a  certain  point,  it  is  m~re  strongly  retained  by 
the  substance,  and  it  "eases  to  produce  putrid  gas.  This  sub- 
stance, which  the  putrid  odour  characterizes,  seems  rather  to 
be  a  very  evaporable  combination,  allied  to  all  the  gases  like 
the  other  elastic  vapours,  than  a  permanent  gas. 

3d.  Since  i he  caseous  part  has  less  azote  than  most  other 
animal  substances,  we  may  conjecture;  that  during  liie  this 
part  is  .annualized  mort  and  more  by  acquiring  a  greater 
proportion  of  azote  and  lndrogen:  this  may  be  explained 
by  the  more  intimate  combination  of  oxygen  and  hydrogen 
which  enter  into  its  composition,  and  by  a  separation  of 
the  carbon  bv  the  act  of  respiration  ;  so  that  the  last  term 
of  chemical  action  during  life  has  urea  fur  its  product,  ac- 
cording to  the  opinion  of  M.  Fourcroy  *. 

XIII.  On  the  Purification  of  Platina.  By  M.  DEScosTiLsf. 

_L  he.  only  method  hitherto  known  of  purifving  platina,  is 
to  dissolve  it  in  the  nitro-muriatic  aou,  and  to  precipitate 
it  by  ammoniacal  salt.  The  decomposition  of  the  triple 
salt  afterwards  takes. place  by  simple  heat,  and  we  obtain 
platina  in  the  metallic  state. 

This  process  is  attended  with  two  inconveniences: — the 
first,  is  the  jrreat  quantity  of  acid  necessarv  for  the  solution 
of  the  platina  in  grains  :  the  second,  and  the  principal  one, 
is  the  union  which  the  platina  contracts  with  iridium  in  its 
precipitation  by  ammoniacal  salt.  This  union  can  no 
longer  be  destroyed  but  by  repeated  solutions  and  precipi- 
tations, which  successively  give  a  salt  more  and  more  ex- 
empt from  iridium  on  account  of  the  trifling  action  which 
the  acicis  exercise  on  this  last  metal,  and  of  the  greater  so- 
lubility of  its  saline  combinations  with  respect  to  those  of 
platina.  We  may,  indeed,  abridge  these  operations,  by 
employing  only  the  orange-coloured  salt  which  we  obtain 
from  the  precipitation  of  the  solution  of  platina  in  grains  a 
little  diluted  with  water  ;  but  then  we  lose  a  portion  of  the 
platina  which  remains  in  the  mother  waters,  and  this  loss 
would  be  important  if  we  operated  on  large  quantities. 

I  endeavoured  to  remedy  these  two  inconveniences  by 
introducing  some  modifications,  founded  upon  properties 
already  known  indeed,  but  which  had  not  been  brought  into 
play.  The  following  are  the  modifications  to  which  I 
allude : 

*  Syst.  ties  Coim.Cl.imie,  tome  x.  p.  16J. 
■f  Mem.  d'Araieii,  tome  i.  p.  STO. 

Vol.  37.  No.  153.  Jan.  1SI1.  E  Instead 
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Instead  of  directly  dissolving  the  ore  of  piatina  in  the 
acids,  I  begin  by  melting  it  with  zinc*.  The  alloy  is  torn** 
ed  with  Facility,  and  even  with  an  extrication  of  heat  and 
light,  as  has  been  observed  by  Lewis.  The  heat  produced 
by  a  common  reverberating  furnace  is  sufficient  tor  deter- 
mining this  combination.  We  must  first  beat  the  zinc; 
and  ai  soon  as  it  is  niched,  gently  pour  the  piatina  above  it: 
we  then  cover  the  crucible,  and  increase  the  fire  by  placing 
the  dome  on  the  furnace,  and  adapting  to  it  a  pipe  about  a 
metre  in  height.  Half  an  hour  afterwards,  if  the  mass  b« 
not  verv  considerable,  vvc  take  off  the  crucible  :  a  part  of 
the  zinc  is  vaporized  in  this  operation,  and  consequently  it 
is  lost ;  but  this  is  inevitable,  if  we  wish  to  have  a  homoge- 
neous combination. 

The  alloy  which  we  obtain  is  of  a  garyish  white,  a  little 
grained  in  its  fracture,  and  very  easily  pulverized.  VVc 
feducc  it  into  fine  powder,  and  attack  it  with  the  sulphuric 
acid  diluted  in  two  or  three  times  its  weight  of  water. 
When  the  action  of  the  acid  diminishes,  we  must  restore  it 
by  the  help  of  heat;  and  when  it  ceases  entirely,  we  decant 
the  liquor  and  pour  new  acid  on  the  residuum  ;  we  conti- 
nue in  this  manner  until  the  acid  no  longer  produces  any 
effect.  Bv  operating  in  this  manner  we  easily  obtain  sul- 
phate of  zinc  from  the  liquors  first  decanted  ;  the  last  may 
ie  reserved  in  order  to  attack  new  quantities  of  alloy. 

When  the  sulphuric  acid  alone  exercises  no  more  action, 
we  add  a  small  quantity  of  nitric  acid,  which  determines  the 
solution  of  a  new  quantity  of  zinc.  We  may  then  employ 
a  sulphuric  acid  more  concentrated.  In  this  last  case  it 
takes  up  a  little  piatina  and  palladium,  but  we  may  recover 
tfeese  metals  by  the  green  sulphate  of  iron  and  sal  ammonia,, 
and  afterwards  purify  the  sulphate  of  zinc  with  metallic 
zinc. 

When  the  acid  can  dissolve  no  more,  we  decant  the  liquor 
and  wash  the  rekiduumf.  It  is  then  easily  dissolved  in  the 
«itro- muriatic  acidj.  The  proportion  of  the  nitric  and 
muriatic  acids  which  appeared  to  me  to  be  the  most  con- 
venient, is  that  of  one  part  of  the  former  to  three  of  the 

■*  I  employed  four  parts  of  sine  to  one  of  piatina  ;  but  I  am  of  opinion  that 
(.Lis  propai  tion  may  bo  greatly  diminished. 

f  Thi6rt»idiic  burns  with  facility  ax  a  vcrv  slight  heat ;  and  even  if  we  have 
employed  a  smaller  proportion  of  zinc,  the  residue  detonates  like  gunpow- 
der.    The  muriatic  acid  takes  this  property,  from  it. 

iThat  which'  obtained  trim  an  alloy  of  Sour  parts  of  zinc  2nd  one  of  pla-. 
tina  ingrains,  an  alloy  which  by  fusion  had  lost  one  part  of  the  zmc,  only 
required/or  it;  tofution  a  little  norc  thaa.fuus  '.i»o*rhe  weight  of  the  piatina 
<i»i Uii.     o        iti(  ac-d. 

latter* 
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latter.  I  ought  to  observe,  that  there  is  a  great  advantage 
in  not  making  the  mixture  before  employing  them.  It  i3 
best  first  to  pour  the  nitric  acid  on  the  metal,  and  after- 
wards gradually  add  the  muriatic  acid,  until  this  addition 
does  not  produce  any  effect.  It  is  also  advantageous  to 
emplov  the  acids  in  small  quantities,  by  decanting  the  solu- 
tion before  pouring  in  new  nitric  acid. 

After  the  solution  is  terminated,  we  allow  the  liquor  to 
rest  some  time  in  a  high  vessel  of  a  small  diameter.  When 
it  is  very  clear,  we  decant  it  with  a  narrow  svphon,  in  order 
to  separate  the  black  powder  which  remains  after  the  solu- 
tion of  the  platina..  and  evaporate  the  liquor  to  perfect  dry- 
ness. It  we  aftrwards  dissolve  the  residue  in  a  small 
quantity  of  water,  and  allow  it  t.:  rest  for  2*4  hours,  almost 
the  whole  of  the  gold  v  hich  was  contained  in  the  ore  is  de- 
posited at  the  bottom  of  the  vessel  in  the  metallic  state. 
We  decant  again  ;  and  if  we  wish  to  obtain  the  last  portions 
of  palladium,  we  add  to  the  liquor  a  little  prussiate  of  mer- 
curv,  which,  according  to  Dr.  Wollaston,  precipitates  this 
metal  completely.  We  then  filter,  and  pour  into  the  solu- 
tion pure  carbonate  of  soda,  until  the  precipitate  which  is 
formed  no  longer  increases :  the  effect  of  this  addition  is 
to  form  a  triple  salt  of  soda  and  platina,  which,  according  to 
M.  Proust,  is  not  decomposed  by  the  carbonate  of  soda 
added  in  the  proper  proportion,  while  the  iron  is  precipi- 
tated. We  separate  this  last  by  the  filter,  or,  what  is  pre- 
ferable, allow  it  to  rest,  and  then  decant  it ;  we  wash  the  de- 
posit several  times,  and  mix  the  liquors  ;  but  as  the  last 
washings  contain  very  little  platina,  we  may  put  them  aside 
in  order  to  precipitate  the  metal  from  them  by  sulphuretted 
hydrogen,  or  by  a  hydro-sulphuret.  The  roasted  precipi- 
tate mav  afterwards  be  treated  with  the  crude  ore  in  a  sub- 
sequent operation. 

If  we  are  afraid  that  the  ferruginous  deposit  does  not  re- 
tain any  platina,  we  mav  ascertain  it  by  dissolving  a  small 
portion  in  concentrated  muriatic  acid,  and  by  adding  to 
the  solution  muriate  of  ammonia.  If  the  triple  sail  which 
is  deposited  seems  to  be  abundant,  we  treat  the  whole  of 
the  ferruginous  deposit  in  the  same  manner. 

The  liquor  which  contains  the  triple  salt  of  platina  and  of 
soda  ought  to  be  slightly  acid.  We  must  add  to  it  car- 
bonate of  soda  until  it  becomes  distinctly  alkaline.  On 
leaving  it  exposed  for  some  time  to  the  air,  the  iridium 
would  be  separated  in  the  form  uf  a  green  sediment ;  but 
in  order  that  this  separation  mav  take  place  more  quicklv 

E  2  aak 
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and  more  completely,  the  solution  ought  to  he  slightly 
heated,  i.e.  to  50  or  60  of  the  centigrade  thermometer-,  I  uc 
iridium  is  then  deposited  in  abundance,  as  I  have  shown  in 
my  memoir  on  tbe  influence  of  this  metal  in  the  colouring 
of  the  salts  of  platina*.  In  order  that  the  separation  may 
he  as  complete  hie,    the   solution   must  not  he   too 

much  concentrated  nor  too  alkaline. 

When  the  deposit  no  longer  increases,  we  must  filter  and 
pour  into  the  liquor,  alter  it  is  cooled,  as  much  muriatic 
acid  as  is  necessary  to  make  it  again  become  very  sensibly 
acid.  We  then  precipitate  with  sal  ammonia  j  and  whui 
the  precipitation  is  complete,  we  filter  and  wash  the  triple 
salt  several  times  with  small  quantities  of  water. 

The  liquors  still  contain  platina  and  a  little  iridium.  We 
precipitate  these  metals  hy  a  hydro-sulphuret,  and  treat  the 
precipitate  as  above  /described, 

The  triple  salt  which  we  obtain  hy  this  process,  if  it  is 
pure,  ought  to  he  of  a  clear  golden  yellow.  The  nitric  acid 
which  dissolves  it  by  ebullition  ought  not  to  eive  it  any 
more  intenscness  of  colour  than  that  which  ought  to  he 
produced  by  the  greatest  volume  of  crystals  which  are  form- 
ed again  upon  cooling.  There  is  besides  an  easy  method  of 
ascertaining  the  smallest  portion  of  iridium.  It  consists  in 
reducing  by  heat  a  small  portion  of  the  salt  which  we  wish 
t  ■  examine,  dissolving  the  residue  hy  the  nitro-muriatic 
acid,  (or  we  may  dissolve  directly  the  triple  salt  hy  ibis  acid, 
which  in  this  case  decomposes  the  ammonia,)  and  again 
precipitating  the  metal  by  sal  ammonia,  taking  care  only  to 
employ  the  necessary  quantity.  We  separate  the  triple  salt 
by  the  filter,  and  evaporate  the  mother-waters.  If  the  salt 
which  they  furnish  is  of  a  clear  yellow,  we  may  he  assured 
that  there  is  no  iridium  in  that  which  we  are  examining.  If, 
on  the  contrary,  the  salt  is  red,  it  is  a  proof  of  the  metal  be- 
ing there;  and  we  must  treat  in  the  same  maimer  the  whole 
of  the  triple  salt,  if  we  wish  to  purify  it  entirely. 

The  reduction  by  heat  of  a  small  quantity  of  triple  salt 
requires  some  precaution.  If  we  operate  in  a  crucible,  it 
frequently  happens  that  the  jets  of  vapour  which  rise,  carry 
up  with  them  great  part  of  the  salt  :  I  prefer  drying  it  first 
in  a  porcelain  capsule,  and  finish  the  reduction  in  a  stone  re- 
turt.  I  afterwards  wash  the  metallic  sponge,  until  it  no 
longer  contains  any  thing  soluble:  I  even  boil  it  with  a 
hitle  sulphuric  acid,  and  after  having  well  washed  it,  I  re- 

*  Awiales  tie  Chimie,  tome  xlviii.  p.  170. 
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•  dissolve  it.  In  this  state  of  tenuity  the  platina  requires  but 
little  acid.  I  afterwards  precipitate  with  the  ammoniacal 
muriate;  I  wash  the  salt  repeatedly  with  small  quantities  of 
water,  and  obtain  by  its  reduction  the  platina  in  its  greatest 
known  statj  of  purity. 


XIV.  Notices  respecting  New  Books. 

Elements  of  Chemistry.  By  J.  Murray,  Lecturer  on 
Chemistry,  and  on  Materia  Medica  and  Pharmacy,  Edin- 
burgh.  Two  Vols.  8vo.  pp.  1040,  with  three  Plates. 

JL  HE  author  has  not  announced  this  work  as  the  second 
edition  of  the  Elements  of  Chemistry,  which  he  published 
some  years  ago;  as,  from  the  rapid  progress  of  the  science, 
it  lias  been  necessary,  as  he  informs  us,  to  write  it  nearlv 
anew.  "  Its  object,  however,  is  the  same, — to  give  such  a 
view  of  chemistry  as  shall  convey  a  just  knowledge  of  its 
leading  principles,  and  more  important  facts,  without  in- 
cluding the  discussion  of  controverted  opinions,  or  the 
statement  of  those  minute  details  which  have  with  pro- 
priety a  place  in  a  systematic  work." 

Modern  chemists  in  forming  their  systems  of  chemical 
classification  have  in  genera!  followed  the  synthetic  arrange- 
ments :  Mr.  Murray,  on  the  contrary,  has  adopted  the  ana- 
lytic, and  we  think  that  in  this  he  has  shown  his  judge- 
ment ;  for  we  cannot  conceive  any  t h i n sr  more  decidedly 
calculated  to  retard  the  progress  of  a  tyro,  than  attempts  to 
make  him  comprehend  the  nature  of  simple  substances 
which  have  never  yet  been  presented,  per  se,  to  the  cog- 
nisance of  sense.  The  most  direct  introduction  to  a  know- 
ledge ot  chemistry  would,  in  our  opinion,  be,  to  commence 
with  such  facts  as  present  themselves  daily  and  are  more  or 
less  known  to  all — as  the  boiling  of  water,  the  causes  which 
co-operate,  the  effects  that  accompany  it,  and  the  piocesses 
to  which  it  gives  rise ;  combustion,  the  accompanying 
phenomena  as  its  respects  the  changes  produced  on  the  air, 
production  of  carbonic  acid  gas  and  azote,  the  emission  of 
liaht  and  heat :  lime-bivmihg  conducted  in  close  vessels, 
the  gas  produced,  its  identity  with  that  obtained  bv  the 
combustion  of  charcoal,  solubility  and  precipitation  of  lime, 
6cc  8cc. ece.  Bv  some  such  method  as  this  the  pupil  might 
be  made  to  witness  the  production  of  the  various  agents 
employed  in  analysis  and  combined  by  synthesis,  nor  would 
he  fee]  himself  compelled  to  take  any  thing- upon  trust,  in 

the 
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the  hope  of  future  cviil  kjce  demonstrating  its  truth — a  mode 
of  procedure  which  always  tends  to  eufeehle  the  mind  and 
to  induce  improper  acqui  ;ence  in  the  mere  dicta  of  au- 
thority, without  exercising  l      judgement. 

The  classification  followed  I  Mr.  Murray  is  the  follow- 
ing:—  Parti.  Of  the  general  for<  >s  productive  of  chemical 
phamomena  —  attraction    of    as  on — chemical    at- 

traction or  affinilv  ;  of  repulsion, an  !  the  powers  bv  which 
it  is  produced — caloric — light — electricity  and  Galvanism. 
Part  II.  Of  the  chemical  properties  and  relations  of  indivi- 
dual substances;  of  atmospheric  air  and  its  principled— 
oxygen — nitrogen;  of  watei  and  it >  base — hydrogi  of 
alkalis  and  their  bases;  of  earths  and  their  bases  ;  of  acid- 
and  their  bases ;  of  metals;  of  the  native  combinations  of 
acids,  earths,  metals,  and  inflammables  —  mineral  com- 
pounds ;  of  vegetable  compounds ;  of  animal  compound;:. 

We  cannot  but  think  that  in  the  present  state  of  the 
science  of  chemistry,  the  alkalis  and  the  earths  should  have 
been  classed  with  the  metals  ;  but  perhaps  the  author  was 
afraid  of  being  thought  an  innovator.  His  work,  however, 
presents  all  the  modern  discoveries,  detailed  with  consider- 
able precision  and  perspicuity. — As  a  specimen  of  the  au- 
thor's style,  we  extract  what  he  says 

"  Of  the  Radiation  of  Caloric. 

"  Besides  the  caloric,  which  a  body  in  cooling  communi- 
cates to  the  matter  with  which  it  is  in  contact,  a  portion  if 
thrown  from  its  surface  in  right  lines  moving  with  great 
velocity,  capable  of  being  rendered  sensible  at  a  consider- 
able distance,  and  obeying  the  same  laws  of  motion  as  the 
ravs  of  light.  This  forms  the  radiation  of  caloric.  It  was 
observed  more  than  a  century  ago,  by  Mariotte,  and  also 
by  Lamber!  ;  and  within  a  later  period  it  has  been  investi- 
gated by  Scheele,  Saussuiv,  and  Pictet,  Herschel,  and  Leslie. 

*'  The  experiment  in  which  this  radiation  of  caloric  is  best 
displayed,  consists  in  placing  a  hot  body,  as  a  heated  ball 
of  iron,  in  the  focus  of  a  concave  metallic  mirror,  opposite 
to  which,  at  the  distance  of  lo  or  |g  feet,  is  placed  a  simi- 
lar mirror,  having  the  ball  of  an  air  thermometer  in  its 
focus*.  The  moment  the  hot  body  is  introduced,  the  op- 
posite thermometer  indicates  elevation  of  temperature,  the 
air  in  its  ball  being  expanded,  and  pressing  on  the  liquid  so 

*  The  differential  air  thermometer  is  well  adapted  to  show  these  effects,  snd 
to  allow  all  the  fact";  with  regard  to  the  radiation  of  caloric  to  be  determined 
whh  much  accuracy,     I;  tras  apuiiqd  to  tins  purpose  by  Mr.  Leslie. 
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as  to  cause  it  to  descend.  If  the  hot  body  be  withdrawn,  or 
a  skreen  be  interposed  between  the  mirrors,  the  temperature 
tails,  and  the  liquid  in  the  thermometer  rises  to  its  former 
height.  In  this  experiment,  there  has  been  projected  a 
calorific  matter  from  the  heated  body,  on  the  surface  of  the 
mirror  in  the  focus  of  which  it  is  placed  5  this  has  been  re- 
flected in  right  lines  from  the  surface  of  this  mirror  to  the 
one  opposed  to  it,  it  is  again  reflected  fiom  the  surface  of 
that  mirror,  and  is  collected  in  its  focus,  where  it  produces 
a  healing  effect. 

"The  effect  is  similar  with  a  single  mirror.  If  a  hot  body 
be  placed  before  its  concave  surface,  at  the  distance  of  a 
few  feet,  and  a  thermometer  be  placed  in  its  focus,  rays  of 
caloric  are  projected  from  the  hot  body,  and  are  reflected 
from  the  surface  of  the  mirror  on  the  thermometer,  pro- 
ducing elevation  of  temperature. 

"That  it  is  not  the  contiguity  of  the  hot  bodv  to  the  ther- 
mometer that  produces  the  effect  in  these  experiments,  is 
well  shown,  not  onlv  bv  the  distance  at  which  it  happens, 
but  also  bv  moving  the  thermometer  a  little  out  of  the  focus, 
even  nigher  to  the  heated  surface,  when  its  temperature,  if 
it  had  been  previously  raised,  immediately  falls. 

"The  rise  of  temperature  produced  by  this  radiation  is 
greater,  the  hotter  the  body  is  from  which  it  takes  place, 
in  using  the  apparatus  of  the  double  mirrors,  and  placing 
in  the  focus  of  one  of  them  a  ball  of  iron,  two  inches  in 
diameter,  at  an  obscure  red  heat,  the  elevation  produced  in 
a  thermometer,  in  the  focus  of  the  other  mirror,  at  the  di- 
stance of  12  feel,  is  equal  to  about  20  degrees  of  Fahren- 
heit's scale.  From  a  glass  matrass,  containing  about  two 
ounces  of  water  boiling,  it  does  not  exceed  three  degrees. 
From  burning  charcoal,  the  heat  is  such,  that  it  can  set 
fire  to  a  burning  bodv  at  the  distance  of  several  feet. 

"  The  velocitv  with  which  radiant  caloric  moves,  is  not 
capable  of  being  measured  at  anv  distance  at  which  we  can 
make  the  experiment.  In  an  experiment  by  Picter,  the  ef- 
fect appeared  instantaneous  at  the  distance  of  69  feet.  It 
appears  to  pasrs  through  the  atmosphere  without  interrup- 
tion ;  nor,  according  to  Scheele's  experiment-,  is  its  di- 
rection changed  bv  a  current  of  air.  it  is  stopped,  however, 
by  liquids,  even  the  most  transparent'. 

"  Glass  also  intercepts  a  large  portion  of  it.  If  a  plate  of 
clear  glass  be  interposed  half  way  betvlneen  the  two  mirrors, 
a  hot  body  being  in  the  focus  of  the  one,  and  the  ball  of  a 
thermometer  in  ihe  focus  Of  the  other,  the  effect  on  the 
thermometer  i*  nearly  entirely  intercepted.     The  rays  of 
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caloric  thrown  on  the  glass,  instead  of  passing  through  it, 
are  absorbed  by  it.  Tins  result  afford*  a  method  <<r  sepa- 
rating the  ray-  of  caloric  from  ihe  rays  of  li  bt,  when  they 
accompany  each  other.  Thus,  il  a  burning  candle  be  placed 
in  the  locus  of  the  mirror,  and  a  plate  of  cb.  ised, 

a  luminous  image  is  formed  on  t lie  ball  or  the  thermocie* 
ter  in  the  opposite  focus,    from    the  light   passing   thr 

the  calorific  effect  >s  greatly  diminished,  by 
the  rays  o\  alurii  h  ing  arrested) — a  faci  which  shows  well 
the  essentia]  difference  between  radiant  caloric  and  light. 

*'  Some  b<  dies  are  more  disposed  to  absorb   radiant  calo- 
ric than  others,  apd  hence  are   much   more   heated   1>\    if. 
rle  observt  when  a  glass  mirror  is  used  instead 

of  a  metallic  o  at  is  not  r  fleeted,  but  is  absorbed 

and  retained  by  the  glass;  and  the  result  is  similar,  it  a 
metallic  mirror  ha\  <    blackened,     Picet  found, 

that  when  the  glass  bulb  or  the  thermometer  is  blackened, 
it  is  congid  rably  more  heated  than  when  it  is  clean.  JBiu 
i,r  the  bulb  be  covered  with  tinfoil,  the  reverse  happens,  or 
the  elevation  of  tempera  ure  is  much  less  than  when  the 
glass  bulb  is  opposed  to  the  mirror. 

"  The  power  of  re-  ecting  the  rays  of  caloric  is  of  course 
the  reverse  of  ihe  absorbing  power.  Metals  reflect  n 
perfectly,  hence  the  calorific  effect  is  greatest  in 
periments  when  metallic  mirrors  are  employed]  il  is  less 
with  a  glass  mirror,  and  is  scarcely  sensible  when  ihe  sur- 
face is  blackened.  It  is,  for  the  same  reason,  least  when 
the.  ball  of  the  thermometer  ha:-  a  metal  I  c  surface,  is  greater 
when  of  glass,  and  still  greater  when  bia  kened. 

"  An  important  difference  exists  among  bodies  in  the  power 
pf  radiating  calotte,  the  quantity  thrown  from  different 
finds  of  surfaces  at  the  same  temperature  being  verv  dif- 
ferent. For  the  knowledge  of  tins,  we  are  indebted  to 
Mr.  Leslie.  The  apparatus  he  employed  to  determine  it  is 
verv  simple.  It  is  a  canister  oi  tinned  iron  in  the  form  of 
a  cube,  the  side  being  six  or  eignt  inches  square;  this  is 
filled  with  hot  water,  a  thermometer  being  inserted  in  it,  to 
show  the  temperature  during  the  continuance  of  the  experi- 
ment. The  sides  of  the  canister  are  variously  prepared  ; 
one  for  example  is  blackened,  another  is  covered  with  paper, 
a  third  has  a  plate  of  glass  app  i«d  to  it-,  and  the  fourth  is  left 
clean.  When  thus  prepared,  it  is  placed  before  the  concave 
surface  of  a  mirror  of  tinned  iron,  at  the  distance  of  three 
or  lour  feet  ;  the  ball  of  the  differential  thermometer  being 
adjusted  to  the  focus.  All  these  surfaces  being  equally 
ynder  the  influence  of  the  hot  water  in  the  canister,  are  at 

the 
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the  same  temperature,  and  iheir  comparative  powers,  in  ra- 
diating caloric  at  a  given  temperature,  can  be  ascertained, 
In  this  respect  they  differ  widely  :  as  an  average  it  may  be 
stated,  that  the  calorific  effect  from  the  blackened  surface 
being  1O0,  that  from  the  paper  is  95,  from  the  glass  QO, 
and  from  the  clean  meta!  not  more  than  twel 

"  It  thus  appears,  that  those  surfaces  most  disposed  to  ab- 
sorb radiant  caloric,  when  it  is  thrown  upon  them,  are 
those  likewise  most  disposed  to  radiate  it  when  'hey  are  at 
a  high  temperature,  and  the  absorbing  and  radiating  pro- 
perty are  opposed  to  the  reflecting  power. 

"  his  an  interesting  question  on  1 1 1  is  subject,  Does  radiant 
caloric  suffer  refraction  ?  This  was  attempted  to  be  deter- 
mined by  Pictet,  but  the  experiment  was  so  imperfectly 
performed,  that  no  conclusion  could  be  drawn  from  it. 
Herschel  found  reason  to  conclude,  that  rays  of  caloric 
exist  in  the  solar  beam,  apart  from  the  ravs  of  light,  and 
that  these  are  separated  when  the  beam  is  decomposed,  by 
being  parsed  through  the  prism,  the  calorific  rays  being 
thrown  beyond  the  red  ray;  this,  if  the  experiment  were 
accurate,  proved,  that  these  calorific  solar  ravs  at  least  are 
subject  10  refraction.  He  further  submitted  to  experiment, 
the  radiant  caloric  projected  from  heated  bodies:  and  he  found 
them  to  be  refracted  bv  a  lens,  and  in  the  spot  where  they 
were  collected  bv  the  refraction,  to  produce  a  heating  effect. 
"Mr.  Leslie  observed,  that  a  considerable  aberration  hap- 
pens in  the  reflection  of  heat ;  hence,  when  reflected  from 
a  mirror,  the  maximum  of  heat  is  not  in  the  true  focus,  but 
is  found  to  be  considerably  nearer  to  the  surface  of  the 
mirror. 

"if  the  experiments  of  Herschel  be  admitted  as  accurate, 
thev  establish  the  important  discovery,  that  radiant  caloric 
exists  in  the  ravs  from  the  sun,  and  that  on  this  depend* 
their  heating  power.  In  decomposing  the  solar  beam  by 
transmission  through  a  triangular  glass  prism,  it  is  resolved 
into  different  coloured  rays,  and  these  Herschel  found  were 
possessed  of  different  degrees  of  heating  power,  the  violet 
ray,  which  is  the  most  refrangible,  and  which  bounds  the 
coloured  spectrum  on  one  side,  being  least  powerful  in  ex- 
citing heat ;  and  the  calorific  power,  increasing  towards  the 
other  side,  bounded  by  the  red  ray,  which  far  exceeds  the 
others  in  heating  power. 

"All  this,  however,  might  be  considered  as  arising  from 

diversity  of  heating  power  in  the  visible  rays  of  light ;  hut 

Herschel  further  found,    that  calorific   ravs  which  produce 

luuaination  exist  in  the  solar  beam,  which  being  less 
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refrangible  than  any  of  the  ravs  of  light,  occupy  a  space 
i»d  the  red  rav,  when  the  entire  beam  is  decomposed  by 
the  prism.  In  this  space,  to  the  extent  even  of  half  an 
inch  beyond  the  visible  li<:rht,  the  healing  power  is  actually 
greater  than  in  the  space  occupied  by  I  he  red  ra\  ,  which  of 
any  of  the  coloured  rays  produces  the  greatest  heat,  and  it 
ran  be  traced  even  to  the  extent  of  an  inch  and  a  half. 
This  appears  to  prove  the  existence  of  ravs  of  caloric  in  the 
Solar  ray,  which,  from  being  less  refrangible,  are  capable  of 
being  separated  from  the  risible  light  ;  and  if  the  accuracy 
of  the  experiments  be  admitted,  scarcely  any  other  conclu- 
sion can  be  drawn.  Herschc!  further  infers,  that  the  heat- 
ing power  of  the  different  coloured  rays  does  not  belong  to 
the  light  of  these  ravs,  but  depends  on  ravs  of  caloric  asso- 
ciated with  them,  there  being,  according  to  his  hypothesis, 
rays  of  caloric  as  well  as  of  light  of  different  degrees  of  rc- 
frangibility,  and  the  former  being  therefore  spread  over  the 
space  occupied  by  the  prismatic  spectrum  as  well  as  the 
latter.  This  being  more  intimately  connected  with  the 
chemical  history  of  Light,  will  be  afterwards  more  fuflv 
considered.  In  one  respect  the  calorific  rays  in  the  solar 
beam  differ  from  those  projected  from  healed  bodies;  they 
pass  without  interruption  through  transparent  media  :  this 
is  evident  indeed  from  the  intense  neat  produced  in  the  fo- 
cus of  a  lens  when  the  rays  of  the  sun  have  been  trans- 
mitted through  it.  It  was  ascertained,  too,  with  more  ac- 
curacy by  Heische.l,  the  solar  calorific  rays,  whether  asso- 
ciated with  light  or  separated  from  it,  passing  through 
transparent  substances  and  producing  heat ;  while  the  ra- 
diant caloric  from  heated  bodies  is  almost  entirely  arrested. 

"An  important  subject  of  inquiry  is  still  to  be  considered  ; 
What  is  the  nature  of  radiant  caloric,  or  what  theory  can 
be  given  of  the  phenomena  it  displays  ? 

'*  These  phenomena  appeared  to  prove  the  existence  of  a 
subtle  eak)  itter,  projected  from  heated  bodies,  capa- 

ble of  moving  in  right  hue?  with  velocity,  and  obeying  lans 
of  motion  similar  to  those  of  light ;  and  this  conclusion  was 
accordingly  generally  drawn  and  received.  Mr.  Leslie, 
however,  advanced  a  different  hypothesis  ;  the  apparent  ca- 
lorific emanation  he  supposed  to  be  propagated  entirely  by 
the  medium  of  the  air.  The  heated  surface,  according  to 
his  view,  communicates  increased  temperature  to  the  por- 
lion  of  air  in  contact  with  it ;  this  layer  of  air  is  expanded, 
and  presses  on  the  portion  immediately  before  it.  This  is 
successively,  but  rapidly  renewed  ;  a  chain  of  undulations 
is  propagated  from  the  heated  surface  to  the  mirror,  reflected 

and 
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and  concentrated  in  its  focus,  and  each  pulsation  being  ac- 
companied, according  to  the  hypothesis,  with  a  discharge 
of  the  caloric  by  which  the  expansion  exciting  it  had  been 
produced;  the  whole  is  transported  with  the  velocity  of 
these  undulations,  anJ  the  calorific  effect  is  obtained  where 
they  are  concentrated  on  a  solid  substance.  The  degree  of 
heat  excited  will,  of  course,  be  greater  as  the  temperature 
of  the  surface  communicating  it  i%  greater.  And  the  diver- 
sity in  the  effect  from  different  kinds  of  surface  at  the  same 
temperature,  Mr.  Leslie  explains  by  the  hypothesis,  that 
they  admit  of  a  more  or  less  perfect  contact  of  the  atmo- 
spheric air ;  those  with  which  the  air  comes  into  closest 
contact,  and  this,  of  course,  is  supposed  to  be  the  case  with 
the  blackened  surface,  communicating  the  largest  quantity 
of  caloric  in  a  given  time;  and  for  a  similar  reason,  the 
same  surfaces  will  be  those  most  disposed  to  receive  caloric, 
and  will  therefore  be  those  most  heated  by  this  kind  of 
communication. 

"  This  hypothesis  rests  principally  on  certain  facts  observed 
by  Mr.  Leslie  with  regard  to  the  effect  of  skreens  interposed 
between  the  hot  bodv  and  the  mirror  on  the  calorific  radia- 
tion. It  had  been  observed,  that  when  a  plate  of  glass  is 
interposed,  the  effect  on  the  thermometer  in  the  focus  is 
greatly  diminished.  Mr.  Leslie  found  that  this  is  much 
dependent  on  the  distance  at  which  the  glass  plate  is  placed 
from  the  heated  body.  In  the  apparatus  with  the  single 
reflecting  mirror,  if  the  piate  of  glass  be  placed  at  about 
two  inches  from  the  blackened  surface  of  the  canister,  a 
rise  in  the  thermometer  is  produced  equal  to  about  one- fifth 
of  what  would  be  produced  by  the  same  surface,  the  glass 
being  withdrawn  ;  if  further  removed  from  the  heated  "sur- 
face, the  effect  on  the  thermometer  diminishes;  and  when 
it  is  removed  about  a  foot,  it  does  not  amount  to  one- 
thirtieth  of  what  it  is  in  the  first  position.  Mr.  Leslie  fur- 
ther found  that  the  effect  was  very  different  with  skreens  of 
different  kinds  ;  with  one  of  paper  interposed,  it  did  not 
differ  much  from  that  with  the  glass,  but  if  a  metallic  skreen 
was  used,  though  extremely  thin,  as  for  example  gold  leaf, 
the  effect  on  the  thermometer  was  completely  intercepted. 

' '  These  results  cannot  be  explained  on  the  supposition 
that  these  skreens  operate  by  intercepting  more  or  less  the 
calorific  radiation,  some  doing  so  completely,  others  more 
imperfectly;  for,  were  this  the  case,  the  action  of  those 
which  allow  a  certain  degree  of  heating  effect  to  be  pro- 
duced on  the  thermometer  ought  to  be  the  same  at  whatever 
distance  it  is  placed  .from  the  heated  surface,,  while  the  fact 

is, 
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it  it  is  mi  nl  on  its  contiguity  to  it.     They 

therefore,  M,r  L    lie  conceives,  establish  the  conclu 
that  these  skreens,  in  every  cage,  arrest  it  caloric, 

and  ihat  where  produced  ou  the  merer, 

this  is  to  be  to  the   i  icqutring 

.  and  being  thus  enabled  to  display  the  same  action  as 
a  sin.  would  do  at  the  same  tern]      i- 

ture.  Accordingly,  when  a  skreen  is  employed  which  is 
not   much  disposed   to  receive  radia  ric  on  the  one 

hand,  or  to  radiate  it  on  the  other,  as  one     t  metal,  no 

oducedj  or  if  the  skreen  is  such,  that  r.s  temperature 
cannot  be  raised,  as  is  the  case  For  example  with  a  pla 
ice,  thcie  is  also  no  effect;  but,  if  the  skreen  be  ot   a  sub- 
stance disposed  both  to  al  sorb  and  radiate  caloric,  a>  in  the 
case  with  glass  or  paper,    then  B  cert  I  will  be 

cluced,  the  side  next  to  the  hot  body  arresting  the  calorific 
radiation  and  having  its  temperature  raised,  and  the  other 
radiating  proportional  to  this  rise  oF  temperature, — and  this, 
of  course,  will  be  greater  the  nigher  the  skreen  is  to  the 
heated  bo 

"Now  this  effect  of  these  interposed  skreens,  Mr.  Leslie 
further  conceives,  can  only  be  explained  on  the  supposition 
that  the  a;ris  the  vehicle  of  the  communication,  a<  already 
explained,  the  skreen  arresting  the  chain  ot  pulsations,  and 
iring  in  its  turn  to  a  certain  extent  the  power  of  trans- 
nutting  these  pulsations  with  the  accompanying  discharges 
of  caloric  from  the  other  surface;  and  on  this  assumption 
in  a  great  measure  rests  his  hypothesis. 

"  It  is  one  which  does  not  appear  necessarily  to  follow, 
anu  it  is  perhaps  equally  conceivable  00  the  hypothesis  of  the 
existence  of  rays  of  caloric,  th.it  these  m.iv  be  arrested  by 
kreen,  its  tcThp.er3T.Qre  may  be  raised,  and  corresponding 
rays  be  projected  to  a  certain  extent  from  its  other  surface  : 
it  must,  in  fact,  be  supposed,  that  the  interposed  skreen 
receives  caloric  at  the  one  surface,  and  communicates  i*. 
From  the  other,  whether  the  caloric  be  supposed  to  be  pro* 
■.d  bv  pulsations  in  tne  atmosphere,  or  by  actual  pro- 
jection of  caloritic  particles;  and  in  either  hypothesis,  those 
most  disposed  to  recejve  it,  and  again  to  discharge  it,  will 
be  those  which  will  admit  of  the  greatest  heating  effect  be- 
ing produced  on  the  thermometer. 

"  There  is  also  some  obscurity  with  regard  to  the  principle 
oi'  Mr.  Leslie's  theorv  ;  for  admitting,  that  a  chain  of  vibra- 
tions, such  as  he  supposes,  may  be  established  in  an  elastic 
medium  from  a  heated  surface,  it  is  not  very  obvious  how 
each  pulsation  should  be  accompanied  v.ith  a  discharge  of 

the 
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the  heat  by  which  it.  had  been  excited.  Or  if  there  is  any 
necessary  connexion  between  these  events,  there  remains 
the  difficulty  of  accounting  for  the  slow  communication  of 
caloric  through  elastic  fluids.  The  theory,  too,  is  incom- 
patible with  the  results  of  the  experiments  of  Herschel  and 
Eusi'efjeld  ;  which,  if  they  are  admitted  as  accurate,  esta- 
blish the  existence  of  a  subtle  caioriric  matter,  capable  of 
rapid  projectile  motion.  These  experiment,  however, 
Mr.  Leslie  considers  as  altogether  fallacious. 

"  It  has  sometimes  been  conceived  that  radiant  caloric  is  a 
species  of  light.  Dr.  Hutlon,  assuming  that  the  heating 
powers  of  the  different  species  of  visible  light  are  not  pro- 
portional to  their  power  of  excitiiur  vision,  supposed  there 
might  be  a  species  of  light  capable  of  exciting  temperature 
without  exciting  this  sensation,  and  such  he  conceived  to 
be  the  nature  of  radiant  caloric.  There  appears  little  foun- 
dation for  this  hypothesis.  So  far  as  we  can  trace,  radiant 
caloric  has  all  the  properties  of  caloric  conveyed  by  slow 
communication,  and  the  mere  circumstance  of  its  assuming 
a  state  of  projectile  motion,  if  it  actually  do  so,  is  insuffi- 
cient to  identify  it  with  light.  It  exerts  none  of  the  che- 
mical agencies  of  light.  And  the  very  basis  of  the  hypo- 
thesis is  subverted;  for,  as  is  afterwards  to  be  slated,  it  is 
uncertain  if  any  of  the  rays  of  light  apart  from  caloric  have 
a  heating  power. 

ei  It  is  an  interesting  object  of  investigation,  What  is  the 
relation  subsisting  between  those  two  modes  in  which  caloric 
is  discharged  from  bodies,  that  by  radiation,  and  that  bv 
slow  communication  ?  There  appears,  in  general,  reason  to 
infer,  that  those  which  at  a  given  temperature  give  off  most 
caloric  bv  communication,  discharge  least  by  radiation,  and 
vice  versa,  —  metals,  for  example,  radiating  imperfectly, 
While  they  yield  caloric  readily  by  communication,  while 
glass  is,  with  regard  to  these  properties,  precisely  the  re- 
verse. 

"An  inquiry  of  equal  importance  is,  What  proportion  does 
the  caloric  discharged  by  radiation  from  a  body  suffering 
reduction  of  temperature,  bear  to  that  given  out  by  slow 
communication?  The  influence  of  each  of  these  modes  is 
established  by  numerous  facts.  That  of  slow  communica- 
tion is  well  shown  by  the  different  degrees  of  celeritv  with 
which  a  body  cools,  according  to  the  conducting  power  of 
the  medium  with  which  it  is  in  contact,  or  according1  as 
the  conducting  power  is  favoured  by  frequent  renewal  of 
that  medium  ;  as,  for  example,  by  the  application  of  a  cur- 
rent of  air,  or  sgitation  in  a  liquid.  The  influence  of. ra- 
diation 
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diation  is  not  less  important,  and  has,  in  particular,  beer*, 
very  clearly  established  by  some  very  excellent  experiments 
by  Mr.  Leslie  on  the  celerity  of  cooling  in  vessels,  which 
radiate  caloric  unequally;  water,  for  example,  cooling  more 
quickly  ina  tin  vessel  coated  with  lamp -black  than  when 
clean,  the  coating,  though  diminishing  the  conducting 
power,  more  than  compensating  for  this  by  increasing  the 
radiating  power. 

"  The  proportion  between  the  two  must  be  considerable 
dependent  on  the  temperature  at  which  the  estimate  is 
made  ;  tor  at  hii;h  temperatures  the  cooling  by  slow  com- 
munication will  be  accelerated  by  the  more  rapid  curreiu 
formed  in  the  surrounding  medium  from  the  heated  sur- 
face, while  this  can  have  no  effect  on  the  radiation.  Mr. 
Leslie  concludes  from  his  experiments,  that  at  low  tempe- 
ratures the  heat  lost  by  the  direct  communication  is  some- 
what less,  and  at  higher  temperatures  considerably  greater 
than  what  is  lost  by  radiation. 

"  The  influence  of  these  circumstances  on  refrigeration 
gives  rise  to  some  results  rather  singular,  and  to  some  prac- 
tical applications  of  considerable  importance.  Thus  water 
cools  more  quickly  in  a  metallic  vessel,  the  outside  of  which 
js  blackened,  coated  with  varnish,  or  even  covered  with 
linen,  than  when  clean  and  polished.  Hence,  in  conduct- 
ing the  process  of  artificial  refrigeration,  vessels  with  such 
/coatings  will  allow  it  to  be  performed  most  quickly ;  for  the 
same  reason,  where  the  object  is  to  condense  vapour  or 
steam,  as,  for  example,  in  applying  tins  condensation  to 
procure  heat,  the  external  surface  of  the  tubes  through  which 
the  steam  passes  ought  to  be  painted  or  blackened  ;  while, 
if  it  is  of  importance  to  prevent  as  much  as  possible  the 
condensation,  as  in  conveying  steam,  or  applying  its  elasti- 
city as  a  mechanical  power,  the  external  surface  ought  to 
^e  clean  and  bright." 


XV.   Proceedings  of  Learned  Societies. 

ROYAL    SOCIETY. 

JL  his  Society  assembled,  after  the  holidays,  on  the  10th; 
and  concluded  the  reading  or  Dr.  Parry's  paper  on  the 
means  of  curing  certain  nervous  affections  merely  by  pres- 
sure on  the  carotid  artery  ;  a  method  which  he  proposed 
several  years  ago,  and  has  found  effectual  in  almost  every 
case. 

The  same  evening  a  mathematical  paper  on   the  hyper - 

'  bola 
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tola  was  laid  before  the  society  by  the  Rev.  Mr.  Helens ; 
:but  it  was  of  a  nature  not  to  be  read. 

A  curious  account  of  a  child  born  in  Wales  without  eyes, 
or  rather  without  eve-balls,  was  communicated  by  Mr. 
Jones  :  a  small  round  white  ball  is  found  in  the  place  of 
the  eye,  and  the  tunica  conjunctiva  was  perfect.  The  mo- 
ther attributes  this  organic  defect  to  a  fright  which  she  re- 
ceived when  seven  months  gone  with  child. 

A  letter  from  Dr.  Wbthtsto'n  to  Dr.  Marcet  was  read,  in 
which  Dr.  VV.  related  his  experiments  formerly  made  with 
a  view  to  ascertain  the  existence  of  sugar  in  the  serum  of 
the  blood  of  diabetic  patients.  The  result  of  a  consider- 
able number  of  experiments,  as  well  as  the  imperfect  at- 
tempts of  Mr.  Cruickshank  and  Dr.  Rollo,  convinced  him 
of  the  non-existence  of  sugar  in  such  serum.  Dr.  Mar- 
c«t,  at  the  instance  of  Dr.  Wollaston,  also  made  some 
experiments  with  the  same  view,  and  administered  five 
grains  of  prussiat  of  potash  (without  danger)  to  a  patient 
whose  urine  yielded  a  blue  colour  on  the  addition  of  iron. 

On  the  17th  and  24th,  a  long  paper  by  Mr.  Macartney 
was  read  on  the  nature  of  vital  heat.  Air.  M.  related  the 
appearances  exhibited  in  a  great  number  of  experiments  on 
eggs  and  rabbits,  made  with  a  view  to  ascertain  the  origin 
and  progress  of  animal  heat  in  the  young  chick,  &c.  and 
from  them  concluded,  that  vital  heat  does  not  depend  on 
respiration,  and  that  it  may  exist  in  any  form  of  matter. 
This  conclusion,  however,  he  expressed  with  extreme  diffi- 
dence; and,  as  if  either  afraid  of  its  validity  or  of  the  ac- 
curacy of  his  own  experiments,  partly  wished  to  decline 
giving  any  opinion  on  a  subject  which  he  still  deemed 
very  complex  and  imperfectly  understood. 


XVI.  Intelligence  and  Miscellaneous  Articles. 
To  Mr.  Tillock. 

Sib,  JVIr.  Cuthbertson's  communication  in  your 
Magazine  of  October  last,  on  the  mode  of  increasing  the 
charge  of  electrical  jars  and  batteries,  brought  to  my  recol- 
lection a  scheme  entertained  some  years  ago  by  the  late 
Mr.  Brooke  of  Norwich,  (inventor  of  the  electrometer  men- 
tioned in  Mr.  Cuthbertson's  Practical  Electricity,  page  J  73,} 
tor  preventing  the  bursting  of  jars  bv  spontaneous  or  other 
discharges: — whether  it  succeeded  or  failed,  I  know  not. 
It  was  by  previously  coating  the  jars  with  writing-paper- 
pasted  on  within  and  without,  so  as  to  form  an  interme- 
diate surface  between  the  glass  and  the  tin- foil  on  each  side. 

The 
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The  same  electrician  once  showed  mc  at  bis  house  m' 

Norwich   some   jars   oi   very    large   dimensions,    partially 

:  on  each  side  with  tin  foil  in  perpendicular  stripes  of 

about  three  quarters  of  an  inch  in  breadth,  and    the  like 

distance  asunder,  connected  above  by  a  band  of  foil  pa- 

d  the  <Ja-s,  and  at  the  bottom  by  radii  from   the  up- 

pes  meeting  in  the  centre.     He  at  the  same-  time 

it  he  found  this  mode  of  coating  to  produce  as 

high  a  chat   e,as  il  the  tin-foil  was  laid  on  in  the  usual  way. 

If  vdu  think  this  information  worthy  of  m-ertion  in your 

valuable  publication,  il  is  much  at  y< 

I  am,  sir,  your  obedi  pt, 

ith,  km;.  John   IItll. 

Mr.  George  Singer  lias  recently  d recovered  a  new  sy- 
stem of  arrangement  for  the  insulators  employed  in  electri- 
cal apparatus,  by  which  their  insulation  is  preserved,  with- 
out the  necessity  of  wiping,  through  all  the  vicissitudes  of 
atmospherical  change. 

An  electrometer  has  been  constructed  on  this  principle, 
which  has  maintained  its  insulating  power  undiminished 
during  the  last  three  months,  although  exposed  tor  that, 
time  (in  a  large  room  without  a  lire)  to  the  vapour, 
from  various  chemical  processes.  The  security  is  indeed  so 
great,  that  when  the  glass  cylinder  of  the  electroscope  is 
even  rendered  opaque  by  a  coating  of  precipitated  vapour, 
the  divergence  is  not  perceptibly  lessened. 

A  detailed  account  of  this  method  of  insulation,  and  an 
enumeration  of  the  instruments  to  which  it  will  apply,  will 
be  shortly  submitted  to  the  public. 

LECTURKS. 

The  following;  Spring  Course  of  Lectures  will  commence 
the  beginning  of  February. 

At  St.  Tiiomm' s  Hospital, 

Anatomv  and  the  Operations  of  Surgery  by  Mr.  Cline, 
and  Mr.  Asiley  Cooper. 

Principles  and  Practice  of  Surgery,  by  Mr. Asiley  Cooper. 
At  Guy's  Hospital. 

Practice  of  Medicine,  by  Dr.  Babington  and  Dr.  Curry. 
— Chemistry,  by  Dr.  Babington,  Dr.  Marcet,  and  Mr.  Al- 
len.— Experimental  Philosophy,  by  Mr.  Allen. — Theory  o[ 
Medicine,  and  Materia  Medica,  by  Dr.  Curry  and  Dr. 
Cholmelev. — Midwifery,  and  Diseases  of  Women  and 
Children,  by  Dr.  Haightpft. — Phvsiology,  or  Laws  of  the 
Animal  QEconomy,  by  Dr.  Haighton. — Structure  and 
Diseases  of  the  Teeth,  by  Mr.  Fox. 

<>]-  Meteorological  Table  tor  J  muarv    i»  unavoidablv  pos'uoned  till  next   ' 

nth. 
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XVI L  A  Method  for  ascertaining  Latitude  and  Time  i>y 

means  of  Two   know  i    Stars.      By    M.    Delambke. 

Translated  from  the  "  Connoissance  des  Terns"  by  Mr, 

Firminger,   many  Years  Assistant  Astronomer  at  the 

Roy  id  Observatory,  Greenwich* . 

JL  his  problem  is  well  known  to  astronomers,  who  resolve 
it  by  the  plain  rules  of  spherical  trigonometry,  applied  to 
three  connected  triangles.  Several  geometers  have  thought 
it  worth  i heir  while  to  take  it  into  their  consideration,  and 
M.' Gauss  has  just  made  it  the  subject  of  a  dissertation,  an 
extract  of  which  has  appeared  in  the  Journal  of  Baron  de 
Zach.  Our  readers  will  see  with  pleasure  the  new  re- 
searches of  the  learned  professor  who  holds  so  distinguished 
a  rank  among  geometers  and  astronomers. 
.  Besides  endeavouring  to.  render  the  solution  of  this  useful 
problem  more  useful  and.  commodious,  M.  Gauss's  object1 
has  been  to  prove  that,  by  a  well  understood  use  of  ana!)  sis, 
the  same  results  may  always  be  obtained,  as  are  more  com- 
monly sought  For  by  purely  geometrical  considerations. 

I  was  ever  persuaded  of  the  truth  of  this  assertion  ;  but 
I  have  also  generally  found  that  the  demonstrations  are 
longer  and  more  painful  ;  that  a  considerable  degree  of  ad-  ■ 
dress  is  -sometimes  required  to  attain  the  end  ;  and  that 
often  it  is  useful  to  know  beforehand,  and  by  another  pro- 
cess, what  is  sought  for,  as  other  ise  we  may  be  led  into 
analytical  "combinations  that  produce  nothing  convenient: 
but  though  it  may  thus  happen  at  times  that  trials  are  un- 
productive, thev  will  also  sometimes  lead  to  unexpected 
theorems,  of  which  much  simpler  synthetic  demo-nitrations 
will  afterwards  be  found. 

The  best  way,  hi  my  opinion,  would  be  not  to  exclude; 
any  thing;  to  mix  analysis  with  synthesis,  to  set  down  the 
equations  of  the  problem  in  an  easy  construction,  to  avail 
ourselves  of  all  the  formulas  that  an  immediate  inspection 
of  the  figure  may  furnish,  and  to  endeavour  afterwaids,  by 
analvtieal  processes,  to. give  those  equations  a  form  the  most 
advantageous,  and  most  applicable  to  the  use  of  logarithms. 

In  oider  to  set  a  proper  value  on  the  advantages  of"  the; 
analytical  .solution    of  a  knov\n    problem,   it  is    necessary 
first  to  compare  it  with  the   vukar  ^ohjtioii ;  but   this  last 
should  be  previously  reduced  to  general  formulas,  whereby  . 
no-other  attention  is  required    in  the  calculator  but  that  of 

*  Supe.-intendant  of  Jie  late  Rig-lit  H on  Charles  F.  Grevi'le'-  Plans  for 
Educaiion  at  Mdford.-in  Socth  Wales ;  .1  eaclisr  of  A,:rc>..omyj  Geography, 
Navigation,  and  the  various  Branches  ujr  ilic  Mjitliepisffics. 
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the  algebraic  signs.  The  two  solutions  are  then  applied 
to  the  same  example,  after  which  we  are  enabled  to  draw 
certain  consequent    i. 

This  is  what  we  are  going  to  do: — we  shall  red  we  the 
trigonometrical  solution  to  general  formulas:  we  shall  then 
compare  these  formulas  with  M.  Gauss's,  and  sha 

late  the  example  he  has  e%>sen. 

The  difference  of  the  two  stars  in  right  ascension,  re- 
duced by  an  angle  proportionate  to  the  diurnal  mo! inn  du- 
ring the  interval  of  the  observations,  gives  f:r>t  an  an 
the  pole  between  two  circles  of  declination  passing  tKr 
the  points  that  were  occupied   bv  the  stars  at  the  mam 
of  the   observations  :   the   two  declinations  and  this  ;. 
being  known,  it  it  easy  to  resolve  the  triangle. 

Let  §  and  o    be  the  two  declinations,  and  $  the  angle  ;  the 
formula  (cot  o  cos  3'  =  tang  x)  .  ...(1)   gives  the 
meat  of  one  side  equal  to  (90  — 

The  second  segment  will  then  be  90  — ;—  x  =  00  —  (J-f  r). 

Suppose  now  that  V  is  the  angle  to  the   tirst   star,  you 

•m  i  t-       tanS  ^.sin.r  ,   , 

will  have  tang  V  =■      ti (2^. 

°  oot(t+r)  v  ' 

The  arc  D,  which  joins   the   two  points  observed,  would 

l     c        j  L       l     c          i             t-v         sin  ^  sin  i  .:-h-r)  .   . 

be  found  bv  the  formula  cos  D  =  : (3): 

J  CO-.  X  '     ' 

and  the  solution  of  this  first  triangle  would  require  eleven 
different  logarithms,  but  you  may  leave  out  one  by  making 
cot  D  =  cos  V  tang  (*  -f  x)  . .  .'. .  .(3*). 

Thus  this  first  triangle  requires  ten  or  eleven  logarithm*, 
according  to  the  choice  you  may  make.  If  in  these  for- 
mulas I  is  changed  into  o',  and  o  into  Jf,  you  will  have  the 
angle  V  to  the  second  star,  D  being  always  the  same  di- 
stance. 

Then  the  three  sides  of  the  triangle  between  the  zenith, 
and  the  two  points  observed  will  be  known.  Let  \V  he  the 
angle  opposite  to  the  second  distance  to  the  zenith,  sin  i  W 

=  ±  ( 2 s'n  i *') 00,  A  and /V  he- 

co  3  h  sin  D 
ing  the  two  observed  altitudes. 

W  may  be  either  positive  or  negative.  The  circum- 
stances will  almost  always  indicate  the  choice  that  is  to  be 
made. 

By  changing  $  into  ti,  and  reciprocally,  we  would  obtain 
the  angle  W'  opposite  to  the  first  distance  to  the  zenith. 
In  all  cases  the  solution  may  thus  be  obtained  in  two  dif- 
ferent manners,  which  prove  each  other  mutually. 

P  This 
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This  analogy  requires  five  logarithms,  which  being  united 
to  the  ten  or  eleven  preceding  will  make  fifteen  or  sixteen 
at  will. 

Let  a  sa  V7  +  W,  u  will  then  be  the  angle  to  the  first  star 
between  the  vertical  and  the  circle  of  declination.  In  the  same 
manner  we  should  have  u  =  V  -f-  W  for  the  second  star. 

Knowing  the  angle  u,  you  will  endeavour  to  find  the 
horary  angle  A  and  the  latitude  ©  by  means  of  the  follow- 
ing formulas,  which  are  all  similar  to  the  formulas  (}),  (i2) 
and  (3). 

rr,  ,  tang  u  sin  $ 

lancrz  =  cos  u  cot  h  ;  tane  A  =  — ■ — r— ^r  ;  langc  = 

cos  a  tang  (o+z),  (5),  (6)  and  (7),  by  changing  o  into  5 ',  h 
into  h',  and  a  into  a',  and  reciprocally,,  you  will  obtain 
the  horary  angle  of  the  second  .star,  by  means  of  the  se- 
cond altitude. 

Instead   of   the   last    formula,  we   might   have  sin   <p  = 

sin  h  sin  (i-f-s)  ,  ... 
....(7*).     This   third  triangle  therefore  re- 
cos  z                  v     •-'  " 

quires  ten  or  eleven  more  logarithms. 

The  entire  solution  thus  requires  five-and-twenty  or  seven- 
and-twentv  logarithms,  but  the  method  requiring;  only  five- 
and-twenty  may  always  be  preferred.  Of  thest  logarithms, 
nunc  is  used  more  than  once. 

These  formulas  are  easy  to  estabhfh,  and  require  no  effort 

of  memory.     We  might  obtain  the  angle  W  by  the  for- 

,  T,r        sin  K  —  sin  h  cos  D  ,  ,     sin  K 

muia  cos  W  = -r-- — _ =  tan  k  cotD   - — ; - 

cos  h  sin  U  \smf>cosD 

— 1)....(4"),  but  it  would  require  seven  logarithms  in- 
stead of  five:  in  the  case  h  =  h'  or  of  two  equal  heights, 
the  formulas  are  on  the  contrary  reduced  to  cos  \V  = 
sin  h  (1—  cos  D)        tang  h  2  sin3  £D 

' T~-~r» —  =  n    -m rri  ~   tan£  !i  tan4  i^,  winch 

cos  h  :-in  D  2  sin  ID  c-  ■  r,D  -  3  l     J 

only  requires  three  logarithms    instead  of  five. 

Cos  \V  mav  belong  to  a  negative  as  well  as  to  a  positive 
arc.  It  is  this  uncertainly  which  has  already  been  re- 
marked on  the  subject  of  sin  •  ^  W.  It  is  common  to  all 
methods. 

It  is  not  likely  that  a  more  easy  or  shorter  solution  car. 
be  found  than  the  one  contained  in  the  foregoing  formulas. 

Let  us  now  examine  M.  Gauss's,  giving  to  the  analyti- 
cal calculations  a  more  direct  and  elementary  form. 

M.  Gauss  first  draws  from  spherical  trigonometry  the 
;wo  fundamental  equations ; 

Sin  k   =  sin  $  sin  f  -f-  cos  S  cos  <p  cos  A (l). 

Sin  ii  =  sin  *'  sin  f  -f  uns  I'  cos  <p  eos  (A  — 5)  .....  .(£). 

F  S  He 
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He  onlv  applies  two  triangles,  while  wc  have  made  use  of 
three,  which  have  an  intimate  connexion  and  necessary  re- 
lations. M  Gauss  has  thus  proposed  a  much  harder  pro- 
blem ;  but  his  analysis  has  set  aside  all  difficulties  in  a  very 
happy  manner. 

From  the  equation  (l)  it  is  easy  to  obtain  cos1  h  =  1  — 
sz  h  =  1  —  (sin  i  sin  c*  -f-  cos  c  cos  C  cos  a)1  =  1  —  sin-  J 
sin:  <f  —  cos  cos  p  cosJ  A  —  2  sin2  o  cos  $  sin  z  cos  o  cos 
A  =  l  —  5-  £  --  s'-  o  cos2  o  —  cos2  S  cos2  e  cos"  A  —  2  sin  I 
cos  5  sin  o  cos  £  cos  a  =  cos2  o  -f  $2  o  cos4  c  —  cos:  o  cos  0 
-f  cos  £  cos2  j  sin-  A  —  2  sin  o  cos  <5  s'n  *  cos  A  = 

(cos  o  s  A):    -f-    (cos  o   sin  <p  —  sin  o  cos  £    cos  a)2;    and 

therefore  dividing  the  whole  by  cos  -  h  1  =  (- — — -, — •')   + 

1  V        CO?  rt         / 

/  co>  o  sin  :  -jc  cos  £  cos  A  \ z 

I c-olA )    ••••(A)' 

Surely  nothing  can  be  easier  than  all  those  successive  mo- 
difications which  have  led  to  the  equation  (A)  ;  but  it  is 
not  easy  to  conceive  why  in  the  process  sin2.?,  tor  example, 
has  been  left  out,  and  (i— cos2  p)  substituted,  instead  of 
leaving  out  sin2  8,  and  substituting  1— cos2o;  and  even 
there  is  no  very  conclusive  reason  why  the  value  of  cos2  h 
should  be  sought  for  bv  means  of  that  of  sin  //,  given  di- 
rectly by  the  problem  ;  and  in  this  generally  consists  the 
inconveniency  of  analytical  demonstrations. 

T    .  ,       /cos0  sin  A\  .  .  _ 

Jt  is  easy  to  perceive  that  ( , —  J  is  the  sine  or  the 

1  V     cos  h      I 

angle  to  the  star  in  the  triangle  ZPA  to  the  pole,  the  zenith 

and  the  first  star.     Thus  sine  ZA  :   sin  ZP  :-:  sin   P  :    sin 

.  sin  PZ  sin  P  cos  e  sin  A 

A  =  — - 


sin  ZA  cos  h 

The    equation     becomes,    therefore,     1   =  sin2   A    -f 

(cososin? — sin  £cos<p  cos  A\ 2        . 
1 j =  sin2 A  -f  cos2  A  :  from  which 
cos  h  J 

...  ,       /cos  o  sine  —  sin  $  cos  £  cos  A  \ 

it  is  easy  to  conclude  that  cos  A=  I —      , - 

*  \«  cos  h  ' 

(A)  will  then  be  in  the  first  triangle  the  angle  to  the  star. 

3M. Gauss  called  it  z/,without  any  other  explanation,  and  makes 

cos  £  sin  A        .... 

sin  it  s= — . — ,    which  is   the  formula  (3);    cos   u  = 

-cos  k     '  v  '  ' 

/Cos  5  sin  £  —  s'n  o  cos  $  cos  A \  .       . 

^ t J,  which  18  the  formula  (4.) 

It    micht    be     concluded     that    tan^   u    =     = 

cos  u 

cos  $  tang  £  —  sin  c  cos  A 

'- — : ,   but  as  we  have  already  found  the 

sm  a  , 

value 
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value  of  this  angle,  we  may  make  use  of  it  to  obtain  other 
useful  equations.  We  have,  to  be  sure,  the  analytical  ex- 
pression of  the  sine  u  and  of  the  cosine  «,  but  they  con- 
tain the  two  unknown  quantities  a  and  A  ;  they  cannot, 
therefore,  serve  but  as  preparatives. 

Previous  to  using  them,  let  us   draw  from  formula  A 
general   consequences   which   may   be  of  service.     Let  A 
be  the  pole,  B  the  zenith,  and  C  the  angle  to  the  star ;  we 
....  .      _         sin  AB  sin  A  ,cos0sinX\ 

shall  have  sin  C  = ■^-w?^ —  = i —  J *»•' 

sin  BC  >•     cos  h      ' 

_       _        /  sin  AC  cos  AB  —  cos  AC  sin  AB  cos  A\  _ 

CosC=( — ^ J C 

v  sm  BC  ' 

This  last  formula  is  general;  it  belongs  to  all  spherical 
triangles,  and  expresses  the  relation  between  the  three  sides  of 
any  triangle  whatever,  and  two  of  its  angles.  Generally,  sine 
1st  side  cosine  2d  side — cosine  1st  side  sine  2d  side  cosine 
angle  comprised  =  sine  third  side  cosine  angle  opposed  to 

.       .,  ._[.  ,    sine  2d  side  into  sine  of  the  comprised  an^le 

2d   side (D)  :  and  : . .  .  . ,   — — 

v     '  sine  third  side 

==  sin  angle  opposite  to  second  side (E). 

This  formula,  which  we  have  just  found  by  analysis,  is 
the  fourth  of  eighteen  of  the  same  kind  I  have  found  by 
synthesis,  which  I  have  explained  in  my  Courses  at  the 
College  de  France :  they  are  not  of  service  in  the  common 
calculations  of  spherical  triangles,  because  they  require  the 
knowledge  of  four  of  the  parts  of  the  triangles,  instead  of 
three,  which  are  sufficient  in  all  cases;  but  they  are  useful 
in  analytical  disquisitions,  and  we  shall  have  occasion  to 
use  them  again  in  the  course  of  this  memoir. 

S'ipposing  the  angle  to  the  first  star  or  angle  u  is  known, 
we  shall   conclude  that   sin  <p  =  sin  k    sin  $  -j-  cos  h  cos  £ 

cos  u (5)  ;  k  and  8  are  the  complements  of  the  sides 

comprising  the  angle  ?/.,  <p  is  the  complement  of  the  side 
opposite  to  angle  u  :  here  is  then  a  mean  to  ascertain  Q,  as 
soon  as  we  shall  have  determined  the  value  of  the  third  un- 
known quantity  that  has  been  introduced,  that  is  to  say,  of 
angle  u. 

M.  Gauss  finds  analytically  the  equation  (5)  by  the 
combination  of  his  formulas  (l)  and  (3) ;  but  we  endeavour 
to  reduce  all  analytical  operations  to  known  rules  of  spheri- 
cal geometry,  in  order  to  render  the  relation  or  rather  the 
identity  of  the  two  methods  more  evident. 

„,               \         ,  .      .                 cos  <p  sin  A    ,  .       , 

the   equation    (3;  sin  u  — j — ,  by    simply   re- 

,  .  .  .  cos  h  sin  u 

versing     the    quantities,     gives   sm    A    =    r s* 

3  '  r.  B .  sin  <p 

F  3  sin. 
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sin  second  side  sin  angle  comprised  /r  , 

. -- ,  .  ,     , (Formula  L)  :    thus   cosine 

sine  third 

jT  =    cosine    of   angle   opposite    to    second    side     =    sine 

lit  lide  cos -d  side  —  ens  lst>i(U   sin  '2d  side  cos  angle  comprised 

* . ' . ; — — —  ■ i   ac** 

sine  3d  sidi-  ' 

cording  to  the  general  formula  (D). 

_      ,                         cos  8  sin  h  —  sin  o  cos  h  cos  u  ,„% 

Or  else,  cos  x  = (G). 

cos  <p  v  ' 

Such  in  faet  is  the  formula  (fi)  of  M.  Gauss,  who  finds 
it,  as  well  as  formula  (5),  by  combining  the  equations  (l) 
and  (3). 

The  formulae  (3),  (4),  (5)  and  (6),  contain,  as  we  per- 
ceive, three  unknown  quantities  instead  of  two  ;  but  they 
will  soon  serve  to  find  the  useful  equations. 

By  developing  the  formula  (2),  we  shall  have  sin  h'  = 
sin  8'  sin  <p  -J-  cos  o  cos  8'  cos  f  cos  x  -4-  sin  9  cos  8'  cos  z> 
sin  X. 

Let  us  substitute  in  this  formula  the  values  of  sin  <f 
(e(juation  5),  of  cos  $  cos  X  (equation  6),  cos  p  sin  X  (equa- 
tions) ;  we  shall  have  sin  A'  — sin  h  sin  8  sin  6y  —  sin  h  cos  9 
eos  8  cos  8/  —  cos  u  cos  h  cos  8  sin  V  +  cos  74  cos  h  cos  9 
sin  8  cos  3'  —  sin  u  cos  A  sin  9  cos  8  =  0 F. 

Or,  sin  h!  —  sin  h  sin  J  sin  8'  —  sin  h  cos  9  cos  o  cos  J*  — 
cos  u  cos  A  (cos  8  cos  ^  —  cos  Q  sin  £  cos  8*)  —  sin  m  cos  h 
(sin  4  cos  £')  =  0. 

Or,  sin  h'  —  sin  h   sin  o  sin  8/  —  sin  /*  cos  9    cos  J  cos 

,.  7    •     »  i,/  /(cos  J  sin  8'—  cos  5  sin  I  cos  o) 

I  —  cos  h  sin  9  cos  8  I : — -. s cos  u  -f- 

v  sin  5  cos  s 

tin  a)  =  0. 

Suppose,  for  the  sake  of  shortening, 
(cos  8  sin  5*  —  cos  9  sin  J  cos  8') 

> r-y — j, =cotanc\ (7). 

*  sin  9  cos  *  c  v  ' 

The  equation  will  be  reduced  to  sin  li  —  sin  h  sin  5  sin  *: 
>-  sin  A  cos  $  cos  5  cos  £'  —  cos  h'  sin  9  cos  8'  (cot  V  cos  u  -J-- 
sin  ?*)  =  0. 

Or,  sin  H  —  sin  h  sin  £  sin  £'  —  sin  h  cos  6  cos  8  cos  ■;'  — 

,     .     .  ^,/cos  V  cos  u  +  sin  V  sin  u\ 

cos  h  sin  9  cos  if  ( -^ )  =  0. 

v  sin  V  7 

Or,  sin  h'  —  sin  h  sin  J  sin  ^  —  sin  h  cos  9  cos  8  cos  5'  — 
cos  h  sin  9  cos  8'  cos  (V  —  ?*) 

■ r== s -  =  0. 

sin  V 

(V)  is  known  by  means  of  the  equation  (7),  therefore  the 
last  equation  contains  only  the  unknown  quantity  (V  —  u) 
or  (u  —  V),  for  it  mav  be  the  one  as  well  as  the  other :  we 

shall 
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shall    then  have  cos'W  =  cos  (V  —  a)  =  ; — ; — ; -. 

'         cos  h  sm  p  cos  i> 

(sin  //  —  sin  A  ?in  £  sin  i'  — sin  h  cos  5  cos  8  cos  c ) S  : 

and  u  =  V  —  e  (V  —  u),  or  u  =  («  —  V)  -f  V. 

It  is  not  easy  to  perceive,  at  first  sight,  how  M.  Gauss 
has  been  led  to  seek  the  auxiliary-  ahele  V,  by  means  o,L  the 
formula  (7)  ;  but  (he  processes  of  the  calculations  we  have 
given,  show  how  the  author  may  have  been  led  to  it. 

It  remains  to  know  whether  the   angle  V  might  not  be 

one  of  the  angles  of  the  t'.vo  triangles  we  have  made    use 

of.     I  see  first  that  the  equation  (7),  which  gives  the  value 

of  it,  may  be  put  under  a  simpler  form  : 

-  T  _       cos  0  tang  $' 
Cot  V ■■!-  ,- sm  5'  cot  5. 

n     ,         \t  sin  6 

Or,  tang  V  = 


■  -  :os  5  sin  c  ' 

Therefore  I  now  recognise  the  formula  of  spherical  tri- 
gonometry, which  oives  the  angle  to  the  first  star  in  the 
triangle  of  which  (90  —  8)  (90—^)  are  the  sides,  and  0  the 
angle  comprised  :  and  which  thus  has  one  of  its  sum  mils  at 
the  pole,  and  the  other  two  at  the  points  of  the  two  stars. 

The  angle  V  is  thus  that  which  is  determined  by  the  two 
first  analogies  in  the  vulgar  method. 

The  difference  of  the  angles  W  and  V,  of  the  formulas 
7  and  8,  serves  then  to  show  the  value  of  W  =  -+  W  +  V, 
or  the  angle  to  the  first  star  in  the  triangle  which  has  given 
rise  to  the  equation  (l). 

In  this  triangle  we  know  the  sides  (90  —  A)    (90  — ;),  and 

the  angle  comprised  u:   we  shall  get  the  angle  to  the  pole 

of  the  first  observation  !>».  the  formula 

„,  cos  h  sin  u 

I  angent  K  ==  --■  ,   — r— (9)  which 

3  cos  0  sm  A  — sine  cos  h  sin  u  ' 

sin  u 


could  be  set  down,  tang,  a  =  : 

cos  D  iang  h — sin  0  cos  i' 

X  is  the  horary  angle  of  the  first  star  at  the  time  it  has 
been  observed;  if  if  was  then  east,  Ai  first  star  —  \  = 
right  ascension  \a  the  middle  of  the  sky,  from  which  you 
may  conclude  the  time  of  the  first  observation,  and  the 
correction  of  the  clock. 

If  the  star  was  to  westward,  Ai  first  star  -f  A  =  ri^ht 
ascension  to  the  middle  of  the  sky,  of  which  you  will  make 
the  same  use. 

Lastly,  the  combination   of  equations   (4)   and  (5)  will 

,     /siii  8  sin  h  -f-  cos  £  cos  h  cos  u, 

give     vou   tang  «  =    sm  A ■ ) 

5  *    '  v  ccs  k  sin  u  ) 

-•...-  (10)  Such, 
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Such,  in  i'act,  is  M.  Gauss's  tenth  formula. 
It  might  be  written,  tang  <p= (sin  8  tang  h  -f  cos  3 

cos  u). 
The  trigonometrical  method  has  given  us  above  the  simplest 

r  ,  sin  //  sin  (S  +  z) 

formula,  sin  a  = -. 

r  cos  % 

Or,  sin  c  =  sin  o  sin  A  -j-  cos  8  cos  //  cos  z/. 

The  problem  is  then  completely  resolved.  It  mav  be 
simplified;  but  let  us  previously  make  a  useful  remark,  in 
order  to  distinguish,  beween  the  two  solutions  of  the  pro- 
blem, that  which  is  applicable  to  the  observations. 

T  he  triangle  to  the  pole  between  the  two  spots  where  the 

stars   have  been  remarked,  fiives  sin  V  :  cos  o  :  :  sin  9  :  sin 

D  =  sin  3d  side  of  the  triangle. 

The  triangle  to  the  zenith  gives  cos  h'  :  sinW  :  :  sin  D  : 

sin  (A  — A')  =  sin  of  azimuth  difference. 

n.       ,  ,         , „        sin  D  sin  W        sin  c  cos  o       sin  W 

Sin  (A  -  A')  =  . =  — T-= — ,, . 

'  cos  h  sin  V  cos  h 

„  ,,T  (A  — A)  sin  V  cos /t'  .   cos  K 

Ur,  sin  VV  =  sin   — = = ;   and  p-j     is  a 

sin  5  cos  o  cos  o 

quantity  essentially  positive. 

Sin  (A'— A)  will  always  be  positive,  if  you  reckon  the 
azimuths  from  one  star  to  the  other  bv  the  shortest  distance. 

Therefore   sin  W  will  have  the  same  sign  affixed  to  it  as 

—   ,  ;  you  will  therefore  know  whether  \V  is  a  positive  or  a 

negative  angle. 

Winch  is  the  equation  given  by  M.  Gauss  in  order  to 
set  all  doubt  aside  : — there  is  no  need  of  calculating  it.    It 

will  also  be  easy  without  it  to  know  the  sitrn  of  [*- — r) , 
1  \  sin  6  I* 

which  is  sufficient. 

If  the  two  observations  are  both  to  eastward,  u  =  W  — V  ; 
if  one  is  to  eastward  and  the  other  to  westward,  u—\r  —  \V, 
unless   (d  A\  —  motion  of  rotation)  be  negative. 

In  order  to  render  the  calculation  of  the  angle  V  easier, 

tang  8  1 

M.  Gauss  makes  (11)    tang  F  =  — -a-  =  , — ;-«-,    or, 

v      '  b  cos  9  cos  5  cot  d 

cot  F  =  cos  6  cot  o';  in  which  we  perceive  that  his  angle 
F  is  the  complement  of  the  subsidiary  angle  which  I  have 
named  x.. 

cos  F  tan?  9        tang  9  cos  x 

(12)    tang  V  =   -.    /p    f-  =   --    .j       r. 

v     ;         °  sin  (F  —  8)  cos  (8+ x) 

So  for  the  angle  V  we  may  say  that  our  formulas  are  identical. 

(13)  c«s 
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,      ,  rt<_  cos  V   tang;  h   ,  sin  h'  sin  F 

(13)     COS    W     = ,V     >*     [~r~]~  ~I Tb It 

*     '  tang  (F—  o)     *  sin  h  s:n  $  cos  (r  —  5) 

-■)■ 

I  make  cos  W  =  tana  h  cos  D  [- — , pr  —  1  j  =  tang  k 

v  sin  h  cos  D         ' 

.    /  sin  h  cos  x  \ 

cos  V  tang  ($+ x)      — t— .-  -  «  v~ :  .: r  —  M  • 

.    °  v  '    vsin  li  sin  o  sin  (5  +  J)  ' 

Our  equations  are  thus  again  identical,  notwithstanding 
the  apparent  difference.  I  have  sought  tor  the  arch  D  se- 
parately, hut  it  is  clear  I  could  have  done  without:  my 
calculation  is  somewhat  the  shortest. 

If'  h  =  ti,   as   in  the    example   chosen    by  M.   Gauss, 

sin  K  i         ■  ,  i  •  ►      c   i 

-.— ,-  =  1,  two  logarithms  are  saved  in  each  of  the  two 

sin  a 

methods :  hut  the  trigonometrical  method  shows   a  more 

considerable  simplification. 

Mv  formula  becomes  cos  W  ==  tang  h  cot  Dl '=?  —  1 ) 

'cos  D         / 

tang  h  cot  D  ,  _.       tans;  h  2  sin-  \  D      tangA.2sin2ID 

—  5 (I  _  Co^Dl  =  —^ =  — — 

cos  D       v  ;  sin  D  3sin|Dco>AD 

=  tang  h  tan  |D:  a  formula  which  the  inspection  of  the 
triangle  to  the  zenith,  which  in  that  case  is  isosceles,  gives 
immediately. 

I  draw  the  same  simplification  from  M.  Gauss's  for- 
mula;   but  it  was  not  evident  at  first  sight :   his  formula  (£>) 

i        ,  „r       tanff  h  sin  V  ■■*•-«• 

then  becomes  cos  \\  =  — :-  . M  (1  —  sin  o  sin  a  —  cos  o 

sin  3  cos  o    v 

tan  h  sin  V 

COS  c    COS  6)    =    — : -. ST  ( 1  —   COS  D) . 

'  sin  j  qo>  i    v  ' 

By  making  sin  S  sin  8  +  cos  o  cos  S  cos  5  =  cos  D.    Thus 
tang  A  .  sin  V  2  sin  2  \  D  tang  h  2  ski*  i  D 

bin  8  COS  ■;'  am*c<  sj^ 

sinV 

tang/;  2  sin*  ■§  D  .  _ 

— --tt~~ —  =  tar>2;  «  tanS  k  D?  as  heretofore. 

sin  D  °  -  -      ' 

If  we  continue  the  comparison  : 

.     .         „,      tang  A  1 

(14)  cot  G=  — —  = —  =  cot  z,  then  my  arc 

y  cos  u         cos  u  .cot  h  '  J 

z  =  90  —  G. 

cos  G   tan  u        sin  Z  tang  u 

(15)  tang  A  =   -n-^.o/  -     cos  (J+Tp  our  equations 

are  identical. 

(16)  tang  $  =  cos  \  cos  (G  —  i)  =  cos  >.  tang  (?  +  z)J. 

Thus 


A  Method  for  ascertaining  Latitude  ttn     j 

Thus  the  |bnnulas(l  l).  (13),  (13), 14,  (I6)and  (16),  which 
Contain  the  practical  solution  of  the  problem  in  M.  Gauss's 
method,  and  to  which  he  has  attained  by  i  vcr\  dexterouc 
analysis,  are  the  same  as  are  taken  at  sight  in  the  three  tri- 
angles  that  have  been  resolved  at  all  times  by  astronomers. 

So  that  it  is  here  demonstrated,  ipsoj'aefo,  that   analysis 
can  hv  its  own  strength  lead  to  result  as   geome- 

trical consideration.  But  it  is  not.  the  less  clear,  thai  these 
last  have  the  advantage  of  lacihty  and  conciseness;  and  wc 
mav  add  that  it  is  always  pleasing  for  the  calculator  to 
understand  what  he  goes  through  ;  he  sees  that  x  and  z  are 
the  first  segments  of  the  two  ba.-es,  90  —  o  —  .r,  and  90  —  £ 
—  z,  the  second  segments  of  the  same  bases  ;  W,  V  and  u 
angles  comprised  between  known  sidt-^.  These  notion:", 
would  suffice  for  him  to  find  all  the  formulas  he  wants,  with- 
out having  recourse  to  anv  book  ;  while  it  is,  as  I  may  say; 
impossible  to  grave  in  our  memory  the  six  analytical  for- 
mulas; so  that  we  are  obliged  to  follow  them  blindlv,  be- 
cause we  cannot  divine  what  are  the  subsidiary  arcs  I ',  VV, 
V,  u  and  G,  nor  (F  —  I)  and  (G  —  i)  in  this  problem. 

rm  the  demonstrated  identity  of  the  two  methods,  it 
is  easy  to  conceive  that  in  point  of  conciseness  the  dif- 
ference cannot  be  great.  In  the  angle  W  alone,  to  ascer- 
tain which  the  processes  are  not  quite  the  same,  the  tri- 
gonometrical method  is  somewhat  shorter,  as  will  be  seed 
by  the  Calculated  example: 

M.  Gauss  la>t!v    inquires  by   differentiation  of  funda- 
mental formulas,  what  may  be  the  influence  of  the  errors 
dk  and  dh!  of  the  two  altitudes  observed  on  the  latitude  and 
the  horary  angle  a.      I  have  expressed  this  same  effect  by 
;rent  formulas,  with  which   1  shall  begin. 
In  the  first  place:  It  is  clear  thai  the  errors  dli   and 
can  have  no  influence  on   the   first   three   formulas  which 
.> ,  V  anv!  D,   for  those  quantities  only  depend  on  the 
two  stars. 

The  triangle  to  the  zenith  gives  the  equation  cos  W  ©os 
//  sin  D  =  sin  ft  —sin  h  cos  D.  Whence  u'W  sin  \V  cos  h 
sin  D  —  dh  sin  h  cos  \V  sin  Dt=  dk'  cos  li  —  dh  cos  ft 
c-os  D.  We  shall  suppose  D  constant  —  d\\~  =  dh 
/sin  h  cos  \V  sin  1)  —  cos  ft,  cos  D\  tlh'  cos  h' 

V  sin  in  I)  /  cos  h  sin  i )  »i 

dKco&K  dk'coskcos'D  ,,  ,  .... 

— ,  ...   —     .    ...   —v,       ■      -r  dh  tana  k  cos  V. 

cot  h  sin  D  sin  \v  sin  \V   sm  D  cos  It  ° 

/cos  h  cos  D  -»  sin  h  sin  D     •          \  dh'  cos  h' 

as    —  dh   ( — : — pr— ; — === COS   \V   }  ^ , -.-    .. 

\       cos  h  sm  D  sin  W  i       cos«  suiD  sinW 

4-  d\Y 
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I       inr  7,,'cotD  ,  „,\  til' COS  ft 

t  -W  =  +  _„   -— —  -  tang  h  cot  \V  J  -  -■     -.    f— -rvv 
Vsm  W  >       casA  sin  DsinW 

for  we  shall  suppose  D  to   be  constant :  thus  —  _\V  = 

dk,&cc (l). 

This  equation  may  be   put  in  another  form  :   for, 
Let  (90  —  h)   he  the  first  side  <>r'  the  triangle;   D  the  se- 
cond, \V  the  angle  comprised  •,  we  shall  have   —  c/W  — 

it    |'sin  1st  side  cos  2d  side  —  cos  Is!  side  sine  -2d  side  cos  contained  L  \ 
*  sin  1st  side  iin  .d  sic!-,  i  gle  ' 

dh  sin  3d'  ■' 

sill    1st   side   sine  2d   side  sin  contained    Z 
/sin  Sd  side  cos  angle  opposite  id  side  «, 

!    -t 


V sin  i st  *ide  sin  _'d  side  sin  contained  L  1        att  1st  side  si  a  _  <  pposi  te  2d  side 
■,,    f      cos  _  opposite  id  side      \ 

Vsin  1st  side  sin  xl  op.2dsidc  '        sin  1st  side  sin  L  oppos.  2d  r-idr 

dh  cos  (A—  A)  dh  .  ,     , ,   . 

'—  +  __ —  — —  A  and   A    be- 


cos  h  sin  (A  — A)  cos  h  sin  (A- 

ing-   the   azimuths    in  the   two    observations,    —  d\V  = 

dh'—dh  cos  (A  — A')  dh'—  dh  +  2  <ft  sin2  |  (A- A') 

cos /i  sin  (A  — A')  cos  h  sin  »  A  — A) 

?  f//?  COS  (A— A')—  (/,';'  f;'//  cot   (A  —  A)  _# 

cus  /i  sin.(A— A)    '  cos  H  cos/Am(A  — A) 

W  —V  =  u,  then  c/W  =  du  when  the  two  stars  ' 
been    observed  on   the  same    •file   of  the   meridian.;   _  '== 
V  —  \V,  if  thev  have  been  1  on  diflcrent  sides,  then 

£_  _=  -  „W. ' 

In  this  second  formula^  it  is  supposed  we  are  acquainted 
with  A  and  A',  or  at  least  (A  — A'). 

t>                    ,       •     ,1T         •_*•»,»*/*       sin  V/ sin  D 
But  as  cos  h  :  sm  \\  :  :  sir.  D  :  sin  ' A  —  A']  = , —  5 

it  must,  besides,  be  known  whether  (A  —  A7)  be  morc,or 
less  than  [Ki°,  so  that  no  sve^i  advantage  i=  obtained  bv 
preferring  the  second  formula  to  the  6fSt. 

We  have  found  above,  sin  $  ==  srn  h  sin  8  -f="Cos  h  cos  0 

1  dh  cos   h  sin  5  —  <//t  sin  h  cos  J  cos  \t  du  sin  u  c>,s  h  cos  « 

cos  u—dp  —   - 


,.{3);dh={ 


COS  0  .    COS  lj> 

;in  1st  sidecos  2d«ide— cos  Isfsidesin  2d  sidecos  L  com:). 


id  side  ' 

d,i  sin  u  cos  h   cos  2     ,1   sin  3d  side  cos  an^le  opposite  2d  side; 

cu-   ;  sin  3d  side 

du  cos  h  sin  A  =  dh  cos  A  —  du  cos  A  si  nA(3?)  =  dh  cos  A  — 
dhcos (a-a1)  _gf CQs/< gin A=5<fecos\4-  il^iA --—!:-- : 

cos /i  sin  (A  — A')  sin  (A  —  A') 

rfA  cos  A  sin  (A  —  A')  —  dh  sin  A  cps  (A  — A')  +  dh'  sin  A 
—  _____ 

dh  sin 
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(3) 


sin  (A  — A')  sin  (A— 

This  is  M.  Gauss's  formula,  who  computing  the  azi- 
muths outwardly  on  the  triangle,  writes  (A'  — A)  which 
comes  to  the  same. 

This  formula  requires  that  A  and  A'  he  known. 

XT                          .                             .       .          cos  5  sin  u         ~ 
JNow,   cos  C  :  sin  u  :  :  cos  i  :  sin  A  =    :      Ur, 

cos  <p       ' 

sin  $  —  sin  h  sin  0  . 

cos    A  =   ,—    '-.      1  lie  second   value   is  longer 

cos  n  cos  c  ° 

to  compute,  but  it  leaves  no  doubt  on  the  sort  of  the  angle 

A    which  will  be  obtuse.      If  fin  o   Z   sin  k  sin  pj   we  shall 

...       .  .        sin  f  —  sin  A' sin  a 

likewise  have  cos  A  = -.-, -• 

cos  //  cos  p 

After  having  calculated  A  and  A',  we  shall  have  (A  — A'), 

and  we  may  determine  d p  without  going  through  da. 

We  have,  lastly  ;   sin  u  cot  A  =  tano;  h  cos  o  —  sin  o  cos 

7  (v.  sin  u         dh  cos  J  •       _      . 

?*  —  a  cos  w  cot  A .         =  — — 1-  </-/  sin  u  sin  c, 

,s-  /.  cos*  h 

dh  cos  5  .  i         d>.  sin  w 

</&  cos  «  cotane;  X „    -  —  du  sin  u  sin   5  =    — —- — 

cos*  n  sin-  a 

du  cot  a  cos  A  sin  a        g//z  cos  o  sin-  A       -/«  sin  8  sin*  A 

«•/  A  =  — 


sin  u  cos*  h  sin  «  l 

_      .       •  .     „    .       .        dh  cos  5  sin  A  sin  A        ,   . 

du  sin  A  (cos  u  cos  a  —  sin  o  sin  A) . .  (5) 

x  cos  h  cos  h  cos  u 

/cos  ?/  cos  A  — sin  o  sin  A  sin  u  \         rfA  sin   A  sin  A 

rr-OMSinA ,  S3 

^  sin  a  J  cos  n  sin  u 

du  sin  X  ....  y         dh  sin  A 

—  — : (sin  A  sin  ?^  sin  6  —  cos  A  cos  u)  —  = 

sin  u  '  cos  p 

du  cos  h  dh  sin  A  cos  h  cos  A 

cos  p      ^  '  cos  (*> 

,dhas(  A  —  A' )  —  > ;'//'  ^ ,  ^  r/Asin  A  _  ^  rfJcosAcos/A— A')-d*cosA 
V    cos  A  sin  (A  —  A')   '  cos  p  cos  <p  sin  (A— A'J 

(//;  sin  A  cMcos  A  cos  (A— A')  dh  c 

—  cos  p  cos  p  sin  (A— A')  cos  p  sin  (A  — A) 
,//,., In  A                                    /cosAcos(Ar-A        t,Asin    A  — A  \  — 

cos?  sin  (A—  A')   ~  \  eos  "  / 

WA  cos  (A— A  +  A' ;  —  dh'  cos  A  —  <//<  cos  A'  -)-  dh'  cos  A  . 

p  sin  (A-  .  cos  <p  sin  |  A  —  A'  |  v 

If  we  take  the  A's  outwardly  on  the  triangle,   the  for- 
mula will   be   the  same  as  M.  Gauss's,  and  will    become 
4-  dh  cos  A'—  dh'  < 
co^  ;  -in  (.V  —  A') 
Thus   n  v    formulas  1,3,5,  can   be    brought    back    to 
fauss's  -1  and  6,  who  has  found  them  by  other  means. 

The 
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The  formulas  4  and  6  having  for  denominator  the  sine 
of  (A— A')  M.  Gauss  concludes  that  if  A  =  A' ;  that  is 
to  say,  if  the  two  stars  have  been  observed  in  the  same 
vertical,  or  in  different  verticals  of  180%  the  errors  dh 
dh'  will  have  a  prodigious  influence. 

The  same  consequence  may  be  drawn  from  mv  first  for- 
mula, for  it  hears  for  its  denominator  the  sine  \V,  and  in 
tin  •vinie  case  W  =  ISO,  and  sin  W  =  0  like  sine  (A  -  A'). 

Tins  consequence",  however,  is  subject  to  some  remark- 
able exceptions 

For,  suppose  that  A  =  A',  that  is  to  S3v,  the  two  stars 
have  been  observed  in  the  same  vertical  line,  a  single  alti- 
tude will  suffice,  for  h  —  k'  =  D,  u  =  ISO  —  V  SccT—  u  + 
\  =  1  so  =  W,  u  will  then  be  known  without  error,  the 
formula  (3*)  dz  =  dh  cos  A  —  dit  cos  h  sin  A  is  reduced 
thereby  io  the  term  dh  cos  A. 

[To  be  continued.] 


XVIII.   Observations  upon  Luminous  Animals.    By  James 
Macartjnkv,  Esq. 

[Concluded  from  p.  3 J.] 

J.  he  remarkable  property  of  emitting  light  during  life  is 
onlv  met  with  amongst  animals  of  the  four  last  classes  of 
modern  naturalists,  viz.  mollusca,  insects,  worms,  and  zoo- 
phytes. 

The  mollusca  and  worms  contain  each  but  a  single  lumi- 
nous species  ;  the  pholas  daciylus  in  the  one,  and  the  nereis 
nociiluca  in  the  other. 

Some  species  yield  light,  in  the  eight  following  genera  of 
insects:  elater,  lampyri$,fulgora,  pausus,  scolopendra.  can- 
cer, lynceus*,  and  lunulas.  The  luminous  species  of  the 
genera  lampyris  and  fulgora  are  more  numerous  than  is 
generally  supposed,  if  we  may  judge  from  the  appearance 
of  luminous  organs  to  be  seen  in  dried  specimens. 

Amongst  zoophytes  we  find  that  the  genera  medusa, 
hernef,  and  pennatula,  contain  species  which  afford  light. 

The  only  animals  which  appear  to  possess  a  distinct  or- 

*  The  animal  discovered  by  Riville  off  the  coast  of  Malabar  in  17J4  is 
certainly  a  testaceous  insect,  and  appears  to  belong  to  the  genus  lyuceus  of 
JViiiller. 

f  The  luminous  zoophyte  for  which  Peron  has  lately  instituted  the  new 
genus  pyrosoma,  appears  to  me  to  be  a  beroe,  and  only  worthy  of  a  specific 
distinction. 

ganization 
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ganizaiion  for  the  production   of  light,  are  the  lumirou. 

es  of  lampvris,  elater,  fulgtrra,  ami  pausus. 

The  light  of  the  lam  py  rides  is  known   to  proceed  from 

some  of  the  last  rings  of  the  abdomen,  which  when  not  il- 

Juminatcd    are  of  a  pale  yellow  colour.     Upon  the  internal 

I    tluse  rings  there  i-  spread  a  layer  qrf  a  peculiar 

soft  yellow   -obstante,  which  has  been  compared  to  paste, 

but  by  examination  v. ::  nd   it  to  be   organized 

like  the  common  interstitial  Mihstance  of  the  insect's  body, 

except  that  it  is  of  a  cl  .  .ire,  and  a  paler  yellow  co- 

iour.     'I  hi  ice  docs  not  entirely  cover  the  inner  stir- 

bcing  more  or  less  deficient  along  their 

-,  where  it  presents  an  irregular  waving  outline.     I  have 

observed  in  the  glow  worm,  that  it  is  absorbed,  and  its  place 

lied  by  a  common  inters  tce^  after  the  season 

for  giving  liiii- 

The  segments  of  the  abdomen,  behind  which  this  peculiar 
substance  is  situated,  are  thin  and  transparent,  in  order  to 
expose  the  internal  illumination. 

I  he  number  of  luminous  rings  varies  in  different  specie* 
of  lampvns,  and  as  it  would  seem  at  different  periods  in 
the  same  individual, 

Besides  the  luminous   substance  above  described,  1  have 
ivered  in  the  common  glow-worm,  on  the  inner  side  of 
the  last  abdominal  ring,  two  bodies,  which  to  the  naked  eye 
minute  than  the  head  of  the  smallest    pin. 
They  are  lodged  in  two  slight  depressions,  formed  in  the 
shell  of  the  ring,  which  is  at  these  points  particularly  trans- 
it.    On  examining  these  bodies  under  the  microscope, 
I  found  that  ntaining  a  s.d't  yellow  sub- 

•,  of  a  more  close  and  homogeneous  leiture  than  that 
which  lines  the  ini  :e  of  ihe  rings.     The  membrane 

forming   the  sacs  appeared   to  be  of   two  layers,  each    of 
which  is  comp  sparent  silvery  fibre, in  the  same 

manner  as  the  internal  membrane  of  the  respirator)' tubes  of 
m-Ci  I  thai  in  this  case  the  fibre  n  a    spiral 

idol  a.  circular  direction.     This  membrane,  although 
so  delicately  constructed,  is  so  >  its  form 

the  sac  is  ruptured  and  the  contents  discharged. 
The  light  that  proceeds  frorh  these  sacs  is  less  under  the 
control  of  the  insect  than  that  or  the  luminous  substance 
.-piead  on  the  nn^s:  it  i---  rarely  ever  entirelv  extinguished 
in  the  season  that  the  glow-worm  gives  light,  even  dorhtfij- 
the  day;  and  when  all  th-  other  rings  are  dark,  these  sae^ 
often  shine  bright 

The 
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The  circumstance  of  there  being  points  which  give  a 
fHore  permanent  light  than  the  other  parts  of  the  'luminous 
rings  of  the  abdomen,  has  been  noticed  before  by  the  Comte 
G.  de  Razoumouski.  He  states  the  number  of  these  lu- 
minous points  to  vary  from  two  to  five*. 

T  must  however  remark,  that  I  never  saw  more  than  two 
of  tnese  luminous  points,  which  were  always  upon  the  last 
ring  of  the  bodv,  and  that  the  figures  which  accompany  the 
memoir  of  the  Conite  de  Razoumouski  bear  scarcely  any 
resemblance  to  the  insect  thev  arc  in' ended  to  represent  ; 
from  which  we  may  fairly  suspect  hi::;  of  inaccuracy  in 
other  particulars. 

As  far  as  mv  observation  has  extended,  the  small  sacs  of 
luminous  substances  are  not  found  in  any  species  of  1am- 
pyris,  except  the  glow- worm  of  this  country.  Thunberg 
mentions  that  the  lampyrjs  japoniea  has  t\Vo  vesicles  on  the 
tail,  which  afford  light. 

The  organs  for  the  production  of  light  in  the  genus  elater 
are  situated  in  the  corcelet;  these  likewise  consist  of  a  pe- 
culiar yellow  substance,  placed  behind  transparent  part?  of 
the  shell,  which  suffer  the  natural  colour  of  this  substance 
to  be  seen  through  them  in  the  day,  and  when  illuminated 
give  passage  to  the  light. 

On  dissecting  the  organs  of  light  in  the  elater  noctilucus, 
I  found  that  there  is  a  soft  yellow  substance,  of  an  oval 
iigure,  lodged  in  the  concavity  of  the  \e!!ow  spots  of  the 
corcelet,  which  parts  arc  particularly  thin  and  transparent 
in  this  species.  This  substance  is  so  remarkablv  close  in 
its  structure,  that  at  first  view  it  appear-  like  an  inorganic 
mass,  but  with  a  lens  it  is  readilv  pereejvtid  to  be  composed 
of  a  great  number  of  very  minute  parts  or  lobules  closely 
pressed  together.  Around  these  oval  masses,  the  intersti- 
tial substance  of  the  corcelet  is  arranged  in  a  radiated  man- 
ner, and  the  portion  of  the  shell  thai  immediately  covers 
the  irradiated  substance  is  in  a  certain  degree  transparent, 
but  less  so  than  than  which  lies  over  the  oval  masses  :  it  is 
therefore  probable,  that  the  interstitial  substance  in  this 
situation  may  be  endowed  with  the  property  of  shining. 
A  fasciculus  of  the  muscles  of  the  corcelet  arises  in  the  in- 
terior of  the  oval  masses  of  the  luminous  substance,  but 
not  apparently  with  any  design,  as  it  contributes,  with  the 
adjacent  fasciculi,  to  move  the  anterior  fee 

In  the  elater  ignitus,  the  masses  of   luminous  substance 
4ta  extremelv  irregular  in  their  figure:  the)-    are  situated 

*  Mem.  dt  la  Sue.  de  LaKscnine,  tome  ii. 
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nearly  at  the  posterior  angles  of  the  corcelet,  and  are  more 
loose  in  their  texture  than  the  oval  masses  oi  ihe  noctiluoos* 
resemblit  in    composition  the  interstitial  substance 

which  surrounds  these  masses  m  tha:  species.  The 
of  the  corcelel  is  somewhat  thinner,  and  more  transparent 
along  both  sides  ol  the  margin,  than  at  other  places  ;  hut  it 
is  not,  as  in  the  noctilucus,  elevated,  and  peculiarly 
clear  and  thin  immediately  over  the  seal  of  the  luminous 
m  :  consequently,   the  light  emitted  by  theelater  ignitns 

mot  be  very  brilliant. 

I  have  not  been  able  to  procure  anv  specimen  of  the  elai'  r 
phosphorea,  but  from  the  at  counts  of'  naturalists  it  appears 
to  resemble  in  every  respect  the  tlatcr  noctilucus;  indeed 
T  have  great  doubts  or  the  phosphorea  being  a  distinct 
species. 

I  have  had  an  opportunity  of  examining,  preserved  in  a 
moist  wav,  two  species  of  fulgora,  the  candelana  and  lanter- 
naria.  The  light  in  this  genus  has  been  observed  lo  issue 
from  the  remarkable  proboscis  on  the  fore  part  of  the  head. 
This  part  has  always  been  described  bv  author*  as  hollow 
or  empty,  which  I  have  found  to  be  perfect lv  correct :  and 
what  is  more  extraordinary,  that  the  cavit)  communicates 
freelv  with  the  external  air,  by  means  or  a  chink  or  narrow- 
aperture,  placed  on  each  side  of  the  root  of  the  proboscis  Tins 
projection  is  covered  internally  by  a  membrane,  between 
which  and  the  homy  part  or  shell  there  appears  to  be  in- 
terposed a  pale  reddish  coloured  soft  substance,  that  i>  ar- 
ranged in  the  candel  ina  in  broad  lines  or  stripes  ;  but  it  is 
so  thin,  that  1  could  not  distinctly  examine  its  structure, 
or  absolutely  determine,  whether  it  should  be  considered  as 
a  substance  intended  to  furnish  the  light  of  these  insect: . 
the  pigment  upon  winch  the  colour  of  the  proboscis  de- 
pends. 

The  olobes  of  the  antennae  constitute  the  organs  of  liffht 
in  the  pausus  spherocerus.  Dr.  Afzehus,  who  discos 
the  luminous  property  in  this  species,  compares  them  lo 
lanterns  spreading  a  dim  phosphoric  light  •*.  i  he  rarity  of 
the  in»cct  put  it  out  of  my  power  to  examine  its  structure  ; 
but  from  the  hum  and  situation  of  it*  organs  of  light,  it  is 
most  probable  ti.ev  are  constructed  like  those  ot   the   in  I  - 

It  has  been  conjectured  by  Carradori  and  others,  that  the 

lam py rides  were  enabled    to  moderate  or  extinguish  their 

.  by  retracting  the  luminous  substance  under  a  mem- 

*  Linn.  Trans,  vol.iv. 
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Wane  ;  but  neither  in  them,  or  any  of  the  other  luminous 
insects,  have  I  found  an  apparatus  of  this  sort.  The  substance 
furnishing  the  light  is  uniformly  applied  to  corresponding 
transparent  parts  of  the  shell  of  the  insect  from  whence  it 
is  not  moved;  indeed  a  membrane,  if  it  did  exist,  would 
have  but  little  effect  in  obscuring  the  light,  and  never  could 
serve  to  extinguish  it.  The  regulation  of  the  kind  and  de- 
gree of  the  luminous  appearance  does  not  depend  upon  any 
visible  mechanism,  but,  like  the  production  of  the  light  it- 
self, is  accomplished  by  some  inscrutable  change  in  the  lu- 
minous matter,  which  in  some  animals  is  a  simple  operation 
of  organic  life,  and  in  others  is  subject  to  the  will. 

Tt  is  worthy  of  remark,  that  in  all  the  dissections  I  have 
made  of  luminous  insects,  I  did  not  find  that  the  organs 
of  light  were  better  or  differently  supplied  with  either 
nerves  or  air  tubes,  than  the  other  parts  of  the  body.  The 
power  of  emitting  light  likewise  exists  in  many  creatures 
which  want  nerves,  a  circumstance  strongly  marking  a  dif- 
ference between  animal  lioht  and  animal  electricity. 

With  the  exception  of  the  animals  above  mentioned,  the 
exhibition  of  light  depends  upon  the  presence  of  a  fluid 
matter. 

In  the  pholas  dactylus,  the  luminous  fluid  is  particularly 
evident,  and  in  vast  quantity  ;  it  is  recorded  by  Pliny,  that 
this  fluid  is  like  liquid  phosphorus,  and  renders  every  ob- 
ject luminous  with  which  it  comes  into  contact.  Reaumur 
also  found  that  it  was  diffusible  in  water,  or  any  other  fluid 
in  which  the  animal  might  be  immersed*. 

The  shining  of  the  scolopenclra  electrica  I  have  always 
observed  to  be  accompanied  by  the  appearance  of  an  effusion 
of  a  luminous  fluid  upon  the  surface  of  the  animal,  more 
particularly  about  the  head,  which  may  be  received  upon 
the  hand,  or  other  bodies  brought  into  contact  with  the  in- 
sect at  the  moment,  and  these  exhibit  a  phosphoric  light 
for  a  few  seconds  afterwards.  This  fluid,  however,  I  never 
could  discover  irv  the  form  of  moisture,  even  upon  the 
clearest  glass,  although  examined  immediately  with  the 
most  scrupulous  attention  by  a  lens :  it  must  therefore  be 
extremely  attenuated. 

The  same  appearance  has  been  observed  during  the  illu- 
Mimation  of  the  nereis  noctiluca  bv  Fougeroux  de  Eon- 
daroy  f. 

The  animal  discovered  by  Riville  shed  a  blue  liquor,  which 
illuminated  the  water  for  a  distance  of  two  or  three  lines  J. 

*  Mem.  de  V Acad,  des  Sc.  1712.  f  Ibid.  1767. 

%  Mem.  Strang,  de  I' Acad,  des  £c .  tome  iii. 
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Spallanzani  relates,  that  ilie  medusa  which  he  Clammed 
communicated  the  property  of  khmtng  to  water,  milk,  and 
other  fluids,  on  being  rubbed  or  squeezed  in  them*. 

The  luminous  fluid  id  in  some  tusi  mci  s  i  onfirted  to  par- 
ticular part*  or  the  body,  and  in  others  is  diffused  through- 
out the  whole  substance  of  the  animal. 

In  the  scolopendra  ekctnea,  it  appears  to  reside  immedi- 
ately under  the  inttguments.  In  the  rynceus  discovered  hv 
lie,  it  is  contained  in  the  ovarv.  It  I  may  judge  from 
my  own  observations, every  part  oi  the  body  of  the  medusae 
i-  furnished  with  this  fluid,  as  there  is  no  part  I  have  not 
seen  illuminated  under  different  circumstances;  but  Spallan- 
zani affirms  thai  it  is  only  found  in  the  large  tentacula,  the 
edges  oi  the  umbella,  and  the  purse  or  centra]  vhich 

he  proved,  he  says,  by  detaching  th  -  raivelyj 

they  shone  vividly,  v  rest  of  the  body  neither 

gave  light  o.  tpicated   any  luminous  appearanee  to 

-  \- 

Spallanzani  discovered   a  mucous  luminous  fluid  in  the 
ule  of  the  pennatula  phos|  horea  J. 

The  phenomenon  of  animal  light  has  been  attempted  to 
icplained  in  d  ffdrent  ways.     Uv  many   persons  it   was 
formerly  ascribed  to  a  putrefactive  process,;    hut  since  the 
modern  theor  nbustvon  became  kno  vn,  it  has  been 

generally  believed  to  depend  upon  an  actual  inflammation 
ol  the  luminous  substance,  similar  to  the  slow  combustion 
of  phosphorus.  Others  have  accounted  for  the  luminous 
effect,  by  supposing  the  matter  of  light  to  be  accumulated, 
and  rendered  latent  under  particular  circumstances,  and  af- 
terwards evolved  in  a  sensible  form. 

Ti.e  (minion  of  the  light  of  living  animals  being  the  con- 
sequence of  putrefaction,  is  evidently  absurd,  and  contra- 
dictory lo  all  observation  on  the  subject.  It  has  been  proved 
by  the  experiments  of  Dr.  Hulme  and  others,  that  even  the 
luminous  appearances  of  dead  animals  are  exhibited  on.lv 
during  the  first  stages  of  the  dissolution  of  the  body,  and 
that  no  light  is  emu  led  after  putrefaction  has  really  com- 
menced. 

Spallanzani,  who  was  the   most   strenuous   advocate  for 
the  phosphorescent  nature  of  animal  light,  stated  that  glow- 
worms shone  more  brilliantly  when    put   into  oxygen 
that   their   light   gradually  disappeared    in   hydrogen  or  in 
azotic  ga«,  and  was  instantly  extinguished  in  fixed  air;  that 

*  SpJlanzftni's  Travel.-  in  tlie  Two  Sicilies,  vol 
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it  was  also  lost  bv  cold,  and  revived  by  the  application  of  a 
warm  temperature.  He  ponjectured  that  the  luminous 
matter  01  these  insects  was  composed  of  hydrogen  and  car- 
bonated hvdrogeu  gas. 

Forster  relates,  in  the  I.ichtenberg  Magazine  for  1783, 
that  on  putting  a  lampyris  splendidula  into  oxygen  gas,  it 
gave  as  much  light  as  four  of  the  same  species  in  common 
air. 

Carradcri  has  made  some  experiment';  upon  the  luceiole, 
(iampvris  italica)  which  itcl  him  to  deny  its  phosphores- 
cence. He  found  that  the  luminous  portion  of  the  belly 
of  the  insect  shone  in  vacuum,  in  oil,  in  water,  and  different 
liquids?  and  under  different  circumstances,  v.  here  it  was 
excluded  from  all  communication  with  oxygen  gas.  He 
accounts  for  the  result  ot  Forster's  experiment,  by  supposing 
that  the  worm  shone  more  vividly,  because  it  was  more  ani- 
mated in  oxygen  gas  than  in  common  air. 

Carradori  adopts  on  this  subject  the  doctrine  of  Brugna- 
telli,  and  ascribes  the  luminous  appearances  of  animals  to 
the  condensation  and  extrication  of  light  in  particular  or- 
gans, which  had  previously  existed  in  combination  whit 
the  substance  of  their  bodies.  He  supposes  the  light  to  be 
originally  derived  from  the  food,  or  the  atmospheric  air 
taken  into  the  body;  in  short,  that  certain  amnvs  have 
the  peculiar  property  of  gradually  imbibing  light  from 
foreign  bodies,  and  of  afterwards  secreting  it  in  a  sensible 
form  *. 

The  following  experiments  which  I  made  upon  this  sub- 
ject, would  lead  me  to  make  different  conclusions  than 
those  of  the  preceding  authors. 

Experiment  1. —  A  glow-worm  was  put  into  a  glass  of 
water,  in  which  it  lived  nearly  two  hours,  and  continued  to 
emit  light  as  usual,  until  it  died,  when  the  luminous  ap- 
pearance entirely  ceased. 

Experiment  2. — The  luminous  substance  was  extracted 
from  the  beforemeuttoned  glow-worm,  and  from  others 
killed  in  different  ways,  but  it  afforded  no  light. 

Experiment  3. — The  sacs  containing  the  luminous  matter 
were  cut  from  the  bellies  or  living  glow-worms,  and  shone 
uninterruptedly  for  several  hours  in  the  atmosphere,  and 
after  their  light  became  extinct,  it  was  revived  by  being 
moistened  with  water j  some  of  these  were  put  into  water 
in  the  first  instance,  in  which  they  continued  to  shine  un- 
remittingly for  48  hours. 

#  Av^ni  ii  Chimica,  tomo  xili.  1797. 
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Experiment  1. — The  luminous  substance  of  a  glow-w 
was  exposed  to  a  degree  of  heat  winch  would  have  been 
sufficient  to  inflame  phosphorus)  without  increasing  the 
brilliancy  of  its  light ;  and  further,  it  could  not  be  made  to 
burn  by  being  applied  to  a  red  hot  iron,  or  to  the  flame  of 
a  candle. 

Experiment  5. — A  delicate  thermometer  was  introduced 
amongst  some  living  glow-worms,  during  the  time  tbey 
C,ave  out  much  light:  the  temperature  of  the  room  being 
tin,  the  instrument  rose  to  7-~».  7»s  and  77,  according  to 
circumstances,  as  ihe  warmth  was  reflected  from  the  hand, 
or  dissipated  by  the  worm  crawling  over  cold  substances. 
The  luminous  portion  of  the  tail,  when  very  brilliant,  ap- 
peared to  raise  the  thermometer  more  quickly  than  the  other 
parts  of  the  bodv,  but  it  was  not  invariably  the  case.  When 
shining  strongly,  I  thought  that  the  luminous  rings  com- 
municated the  sensation  of'  warmth  to  the  hand  ;  but  this 
was  probably  a  deception)  as  the  actual  degree  of  heat  was 
not  sufficient  for  such  an  effect.  It  should  however  be 
mentioned,  that  in  Templar's  observations  on  the  'jlow- 
worm,  he  said  his  feelings  deceived  him,  if  lie  did  not  ex- 
perience some  heal  from  the  shining  of  thr  insect*. 

Experiment  6. — To  satisfy  myself  how  tar  the  evolu 
of  hear  during  the  shining  of  glow-worms  depended  upon 
the  life  of  the  animals,  1  cut  off  the  luminous  portion  of 
the  tail  from  several  living  worms,  and  I  found  that  if  the 
thermometer  was  applied  to  them  immediately,  it  was 
raised  bv  them  one  or  two  degrees  ;  but  after  these  parts 
were  dead,  although  they  continued  to  emit  light,  they  pro- 
duced no  effect  whatever  upon  the  instrument. 

Experiment  ". — Some  hemispherical  medusa  were  put 
into  a  spoon  con  taming  a  small  quantity  of  sea  water,  and 
held  over  a  burning  candle.  As  soon  as  the  water  became 
heated  the  medusae  appeared  like  illuminated  wheels,  the 
spots  at  the  -margin  and  centre  alone  emitting  light;  in 
which  manner  they  shone  vividly  and  permanently  for 
about  20  second:,  when  thev  shrunk  and  died,  after  which 
they  were  no  longer  luminous. 

Experiment  S. — Some  of  the  same  species  were  put  into 
spirits:  a  strong  and  unremitting  light  was  instantly  given 
out,  which  issued  from  the  ctntral  and  marginal  parts,  as 
in  the  preceding  experiment,  and  continued  until  they  died. 

Experiment  g. — Some  of  the  scintillating  and  hemispheri- 
cal species  of  Ktcdusa,   contained  in  a  s^-dl  glass  jar,  were 

I,  Traa.  :.\>  ::. 
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introduced  into  the  receiver  of  an  air-pump,  and  the  air 
being  exhausted,  they  shone  as  usual  when  shaken  ;  if  any 
difference  could  he  perceived,  the  light  was  more  easily  ex- 
cited, and  continued  longer  in  vacuum. 

I  wished  next  to  try  the  influence  of  electricity  on  the 
luminous  property  of  animals. 

Experiment  10. — -A  medusa  hemispheriea  was  placed  in 
a  small  glass  dish,  containing  a  quantity  of  water  merely 
sufficient  to  allow  the  animal  to  preserve  its  figure;  beincr 
insulated,  it  was  electrified,  and  sparks  drawn  from  it, 
which  had  not  the  slightest  effect;  the  experiment  was  re- 
peated several  times  with  different  individuals,  but  without 
exciting  the  animals  to  throw  out  lisfht. 

Experiment  11.  —  Some  hemispherical  medusae  were 
placed  in  contact  with  the  two  ends  of  an  interrupted  chain, 
and  slight  electric  shocks  passed  through  them.  During 
the  very  moment  of  their  receiving  the  shock  no  iisht  was 
visible,  but  immediately  afterwards  the  medusa?,  shone  like 
illuminated  wheels,  which  appearance  remained  for  some 
seconds.  Upon  the  closest  inspection  with  a  magnifying 
glass,  no  contractile  motion  could  be  perceived  to  accom- 
pany the  exhibition  of  the  light.  The  application  of  elec- 
tricity in  this  instance  seems  to  have  acted  merely  as  a 
strong  mechanic  shock. 

The  above  experiments  on  the  luminous  medusae  were 
made  at  Berne,  with  the  assistance  of  George  Mav,  Esq. 
of  Stroud-house,  and  in  the  presence  of  a  large  company, 
capable  of  accura'elv  distinguishing  their  results. 

It  seems  proved  bv  the  foregoing  experiments,  that  so  far 
from  the  luminous  substance  being  of  a  phosphorescent  na- 
ture, it  sometimes  shows  the  strongest  and  most  constant 
light,  when  excluded  from  oxygen  gas ;  that  it  in  no  cir- 
cumstances undergoes  any  process  like  combustion,  but  is 
actually  incapable  of  being  inflamed;  that  the  increase  of 
heat,  during  the  shining  of  glow-worms,  is  an  accompani- 
ment, and  not  an  effect  of  the  phenomenon,  and  depends 
upon  the  excited  state  of  the  insect;  and  lastly,  that  heat 
and  electricity  increase  the  exhibition  of  light,  merelv  by 
operating  like  other  stimuli  upon  the  vital  properties  of  the 
animal. 

In  confirmation  of  these  opinions,  I  may  quote  the  high 
authority  of  the  Secretary  of  this  Society,  who  has  found 
that  the  light  of  the  glow-worm  is  not  rendered  more  bril- 
liant in  oxygen,  or  in  oxygenated  muriatic  gas,  than  in 
common  air;  and  that  it  is  not  sensibly  diminished  in  hy- 
drogen gas. 

G  3  I  may 
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T   may  further  add,  that  Spallanzani's  experiments  of 
ing  the  luminous  liquor  or  the  inedu  >a  in  water,  milk, 
and   other  fluids,  are   in  direct    contradiction  of  his  own 
theory,  as  is  also  the  extinction  of  the  li^ht  of  these  mix- 
tare*  by  the  appli  nation  of  a  high  decree  of !.■ 

II  the  light  emitted  by  animals  were  derived  from  their 
food,  or  the  air  they  respin  •  r»6ed  by  Carradori,  the 

phenomenon  should  l>  d  or  diminished,  according 

to  the  quantity  of  food  or  air  mat  the  creatures  consume; 
but  we  dq  not  find  this  to  he  the  case;  for  in  those  situa- 
tions where  they  are  sometimes  found  to  be  most  luminous, 
they  are  deprived,  in  a  great  measure,  of  tiie^e  assumed 
sources  of  their  light. 

In  fact,  the  luminous  exhibitions  of  living  animals  are 
not  only  independent  of  all  foreign  light,  but  are  frequently 
destroyed  by  the  latter.  I  have  always  found  the  shining 
of  the  medusae  to  cease  upon  the  rising  of  the  moon,  or  at 
the  approach  of  day;  and  when  out  of  the  sea,  I  never  could 
excite  them  to  throw  out  light  until  they  had  been  kept  for 
some  time  in  the  dark  ;  all  the  luminous  insects  liki 
serreie  themselves  as  much  as  p  >ssible  during  the  dav  time, 
and  go  abroad  only  at  night.  I  hue.  it  is  true,  found  that 
the  scolbpendra  electrica  will  not  shine  unless  it  has  been 
previously  exposed  to  solar  light;  but.  I  have  observed  that 
it  shone  a>  brilliantly  and  as  frequently,  alter  being  kept  a 
shoii  time  in  a  light  situation,  as  when  left  uncovered  the 
whole  dav.  The  circumstance  of  the  scolopendra  requiring 
exposure  previous  to  its  giving  out  light,  is  very  unaccounta- 
ble, as>  the  insect,  when  left  to  itself,  always  seeks  as  much 
as  possible  concealment  during  the  dav;  indeed  it  is  the 
opinion  of  some  naturalists  that  it  is  killed  by  the  light  of 
the  sun. 

The  opinions  of  Brugnatelli  and  Carradori  are  connected 
with  some  genera]  doctrines,  respecting  the  nature  of  light, 
which  1  shall  not  at  present  venture  to  discuss.  It  appears 
to  me,  that  the  question  is  still  unresolved,  whether  light 
has  a  substantial  existence,  or  is  a  phenomenon  depending 
upon  certain  operations  or  conditions  of  the  ordinary  forms 
of/matter.  But  the  highly  ingenious  researches  of  Count 
Ruttifprd,  on  the  lawsof  what  have  been  called  subtile  fluids, 
and  the  extraordinary  advances  lately  made  by  Mr.  Davy, 
on  the  decomposition  of  substances  that  were  hitherto 
looked  upon  a.,  elementary,  give  us  reason  to  hope,  that 
future  investigations  may  unfold  views  of  the  material  world, 
of  which  we  can  at  present  have  onlv  an  indistinct  concep- 
tion; that  new  modes  of  analysis  may  enable  us  to 

things, 
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fir.ngs.  not  ci  through  a  glass  darkly/'  hut  more  dearly  as 
rbeyarc;  arid  that  ihe  boundaries  of  phys  .  .;  metaphy- 

sical science,  now  so  far  asunder-,  may  be  made  to  approach 

each  dt her. 

In  the  present  state  of  our  knowledge,  our  business  should 
he,  to  coiled,  arrange,  a\id  compare  phaenomena,  rather 
than  to  speculate  upon  their  nature.  Nevertheless,  I  can- 
not refrain  from  observing,  that  the  circumstances  attending 
the  luminous  appearance  or  living  animals,  are  much  more 
favourable  to  the  supposition  of  tight  being  a  property  than 
a  substance.  The  quantity  of  light  emitted  bv  an  animai 
in  a  certain  time,  (admitting  it  to  be  matter)  far  exceeds 
ich  could  be  possibly  supplied  by  the  sources  from 
whence  it  is  usually.  -  derived.     Thus  rhe  lu- 

minous appearance  of  some  medusae  may  he  continued  with 
the  intermission  of  short  intervals    for  tune, 

notwithstanding  the  creature  be  kepi  in  darkness,  and  with- 
out anv  other  food  than  what  a  small  quantity  of  filtered 
sea-water  would  afford.  The  uninterrupted  and  long  con- 
tinued light  that  is  sometimes  evolved  by  the  luminous  sac?, 
and  the  ova  of  the  glow-worm,  is  also  inconsistent  with 
the  notion  of  an  accumulation  and  subsequent  dispersion  of 
a  materia!  substance. 

I  shall  terminate  this  paper  by  an  enumeration  of  the 
several  conclusions,  that  are  the  result  of  the  observations 
I  have  been  able  to  make  upon  the  phenomena  of  animal 
light. 

The  property  of  emitting  light  is  confined  to  animals  of 
the  simp:..  ization,  the  greater  number  of  which  are 

inhabitants  of  the  sea. — The  luminous  propertv  is  not  con- 
stant, but  in  general  exists  only  at  certain  periods,  and  in 
particular  states  of  the  animal's  bodv. — The  power  of  show- 
ing light  res.des  in  a  peculiar  substance  or  fluid,  which  is 
sometimes  situated  in  a- particular  organ,  and  at  others  dif- 
fused throughout  the  animal's  body. — The  light  isdifferently 
regulated,  when  the  luminous  matter  ex, sis  in  the  living 
body,  and  when  it  is  abstracted  from  it.  In  the  first  case, 
it  is  intermitting,  or  alternated  with,  period*  of  darkness; 
is  commonly  produced  or  increased  bv  a  muscular  effort; 
and  is  sometimes  absolutely  dependent  upon  the  will  of  the 
animal,  la  the  second  ease,  the  luminous  appearance  is 
usually  permanent  until  it  becomes  extinct,  after  which  it 
may  be  restored  directly  bv  Friction,  concu-s;on,  and  the 
application  of  warmth  ;  which  last  causes  operate  on  the 
luminous  matter  (while  in  the  living  body;)  only  indirectly, 
bv  exciting  the  animal. — The  luminous  matter,  in  ail  situ- 
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ations,  so  far  from  possessing  phosphoric  properties,  is  in- 
combustible, and   loses  the  qualify  oi"  emitting  light,  by 

teing  dried,  or  much  heated. — The  exhibition  of  light, 
however  long  it  may  be  continued,  caus<  s  no  diminution 
of  the  bulk  of  the  luminous  matter.  Ii  docs  not  require 
the  presence  of  pure  air,  and  is  not  extinguished  by  other 
gases. 

The  luminous  appearance  of  living-  animals  is  not  ex- 
hausted b>-  long  continuance,  ur  frequent  repetitions,  nor 
accumulated  by  exposure  to  natural  light  ;  it  is  therefore 
not  dependent  upon  any  foreign  source,  but  inheres  as  a 
property,  in  a  peculiarly  organized  animal  substance  or 
fluid,  and  is  regulated  bv  the  same  laws  which  govern  all 
the  other  functions  of  living  beings. 

The  light  of  the  sea  is  always  produced  by  living  animals, 
and  most  frequently  by  ihc  presence  of  the  medusa  scmtil- 
]ans.  When  great  numbers  of  this  species  approach  the 
surface,  they  sometimes  coalesce  together,  and  cause  that 
Snowy  or  milky  appearance  of  the  sea,  which  is  so  alarming 
to  navigators.  These  animals,  v.  hen  congregated  on  the 
surface  of  the  water,  can  produce  a  flash  of  light,  somewhat 
like  an  electric  coruscation.  When  the  luminous  medusa) 
are  very  numerous,  as  frequently  happens  in  confined  bays, 
ihey  form  a  considerable  portion  of  the  mass  of  the  sea,  at 
which  times  they  render  the  water  heavier,  and  more  nau- 
seous to  the  taste;  it  is  therefore  advise. iblc;  to  always  strain 
ota-water  before  it  is  drunk. 

The  luminous  property  does  not  appear  to  have  any  con- 
nection with  the  ceconomy  of  the  animals  that  possess  it, 
excepting  in  the  flying  insects,  which  by  that  means  dis- 
cover each  other  at  night,  for  the  purpose  of  sexual  con- 
gress. 

Explanation  of  the  Figures  {Plates  I  and  II.) 

Y\z-  1  •  The  cancer  fulgens,  discovered  by  the  Right  Hon. 
Sir  Joseph  Banks,  of  the  natural  size. 

Fig.  2.  The  same  animal  magnified. 

Fig.  3.  The  medusa  pellucens,  also  found  by  Sir  Joseph 
Banks,  represented  of  the  natural  magnitude. 

Fig.  4.  The  limulus  nociilucus,  discovered  by  Captain 
Horsburrh,  considerably  enlarged. 

Fig.  5.  The  luminous  medusa,  discovered  by  me,  which 
I  conceive  to  be  the  medusa  hemispherical  it  is  shown  of 
the  largest  size  I  met  with. 

Pig.  G.  The  central  process  of  this  animal's  body  magni- 
fied, in  order  to  explain  its  structure,      j    .  thick  tentacula 
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in  which   it  terminates  are  seen  covered  with  small  cups  or 
suckers. 

Fig'.  7.  The  beroe  fulgens,  discovered  bv  mc,  shown  \\\ 
its  most  elongated  ?>r  relaxed  form,  which  it  assumes  com- 
monlv  when  swimming  quickly. 

Pior.  s.  The  same  animal  in  the  most  contracted  form. 

Fig.  9.  The  minute  species  of  medusa,  discovered  by  me, 
which  is  the  most  frequent  cause  of  the  luminous  appear- 
ance of  the  sea.  represented  of  the  natural  size. 

Fis;.  10.  The  same  animal  magnified,  exhibiting  a  puck- 
ered or  lucked-in  appearance  on  one  side. 

Fig.  11.  Is  the  animalcule  discovered  by  Forster,  of  the 
natural  size. 

Fig.  12.  The  same,  greatly  magnified,  to  show  the  in- 
testinal parts.  Both  these  figures  are  copied  from  the  ori- 
ginal drawings,  in  the  possession  of  the  Right  Hon.  Sir 
Joseph  Banks. 

Fig.  13.  Is  an  enlarged  view  of  the  inferior  surface  of 
the  abdomen  of  the  lampyns  lucida,  after  the  integument 
had  been  removed,  a  a  a  represent  the  three  masses  of  lu- 
minous substance  which  are  applied  to  the  three  last  rin^s 
of  the  abdomen,  b  b  b  the  arrangement  of  cellular  or  inter- 
stitial substance  on  the  other  abdominal  rings,  which  gives 
the  pale  colour  to  the  whole  belly  of  this  insect. 

Fig.  14.  Represents  the  common  glow-worm,  with  the 
posterior  portion  of  the  back  cut  away  to  expose  the  sacs 
of  luminous  matter  in  situ  on  the  last  ring  of  the  belly,  a 
indicates  the  sac  of  one  side ;  the  intestine  is  seen  to  lie 
between  then). 

Fig.  15  and  16.  Are  the  sacs  of  the  glow-worm  prodi- 
giously magnified  to  show  their  structure.  Fig.  16*  is  cut 
open  to  expose  the  luminous  matter  it  contains  :  the  coat 
of  the  sac  is  still  seen  to  preserve  its  figure. 

Fig.  17.  Is  the  elater  noctilucus,  with  the  shell  of  the 
corcelet  removed  on  one  ?ide,  by  which  the  organ  of  ho;ht  is 
uncovered,  a  the  yeliow  transparent  spotof  the  corcelet.  b 
the  oval  mass  of  luminous  substance  surrounded  bv  an  irra- 
diation of  the  interstitial  substance,  c  the  ends  of  the  mus- 
cles which  were  on  the  inside  of  the  corcelet. 

Fig.  1  S.  Is  the  posterior  angle  of  the  corcelet  of  the  elater 
noctilucus  magnified,  a  the  radiated  appeaiauce  which  the 
interstitial  substance  has  round  the  oval  ma.^s  of  luminous 
matter.  This  mass  is  seen  to  consist  of  a  number  of  s  nailer 
parts,  b  shows  the  appearance  of  the  inter.-titia!  substance, 
where  it  passes  down  between  the  muscles,  c  the  ends  of 
the  muscles  of  the  back,  d  the  shell  of  the  corcelet. 

Fig. 
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.    o.   Repres    ite  the  i  'ins.    s  is  the  mag's  of 

luminous  substance  ol  one  nctl    ihrotigb 

tin.  back  part  oi  the  se  mi  transparent  portion  of  the  oorcelet. 
I   is  the  luminous  the  otherside,  exposed  by  re- 

moving a  part  of  the  shell  ol  the  corcelet. 


\!\.  A   List   of  about    J80  Mines    tf  Lead) — tome   with 
Zm  ■  ranese,  Copper f   Iron,  Fluor,   Barytes,  &c.  in 

and  mar  t>>  Derbyshire.  .  John  Farcy,  Stn., 

Mineralogical  Surveyor. 

Sin,  I  inclose  a  list  of  such  mineral  Veins  or  Mines  as 
have  been  usited  oi  information  obtained  concerninj  . 
the  course  of  ihe  mineral  Survey  in  which  \  have  been  en- 
u  since  the  year  1S07  .  I  do  not  offei  it  as  .1  complete 
hsj  ol  the  mines,  but  as  a  selection  from  the  most  pro- 
ductive and  important  ones,  or  those  which  are  calculated 
to   illustrate  some    point   ol  it,    in  the   progress  of 

mining,  or  in  a  geological  \'v  pe<  ling 

the  List  of  Collieries  (in  your  !ume,   page    '  $2), 

many  of  these  Mines  were  ;  liscontinued,  but  -is  in 

most   irsfil  further  quantities  of  ere  lay  in  the  deep, 

below  level  or  beneath  the  toadstone  strata,  the  recording  of 
.such,  may  not  be  without  its  uses.  In  the  manuscript 
of  the  first  volume  of  my  Report,  which  is  now  printing  by 
order  of  the  Board  of  Agriculture,  I  have  given  an  al- 
. ucal  list  of  these  mines,  with  the  most  important  or 
remarkable  products,  and  particulars  respecting  each ; 
which  mines  all  produce  blue  lead  ore  or  galena,  I  believe, 
and  the  greater  part  ol  them  in  rake-veins  in  the  limestone 
rocks;  and  I  there  distinguish,  the  other  variable  and  more 
rare  particulars,  such  as  pipe- veins,  flat- works,  and  in  which 
of  the  limestone  rocks  or  toadstonesj  c.  they  occur;  ga- 
lena being  found  in  toadstone  between  the  limestones,  or 
in  the  shale  above  them;  white  or  green  ores  of  lead,  or 
silver  combined  therewith  m  notable  quantities:  copper 
ore,  calamine,  black-jack, black- wad,  pyrites  (iron), ochres; 
fluor  spars,  blue- John,  bar,ytes,  calcareous  crystals;  sulphur, 
bitumen,  petroleum;  china-clay,  steatite:  cherts,  load- 
stones, or  elav- wavboards  in  i;>e  strata  or  veins  :  crooked, 
crossing,  haded  or  squinted  rakes  ;  caverns,  slickensides, 
faults,  gravel  or  extraneous  fossils  in  the  veins,  &c. 

vVithout  doubt,  some  mines  ihat  present  instances,  and 
perhaps,  striking  ones,  of  the  particular  phrenomena  men- 
tioned above,  or  perhaps  other  curious  one?,   have  escaped 

me 
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me  in  prosecuting  my  Survey,  or  in  compiling  these  lists ; 
:n  which  case,  I  shall  be  thankful  to  any  or  your  readers 
who  mav  happen  to  possess  or  discover  any  such,  If 
they  will  freely  communicate  them,  a-  well  as  their  re- 
marks on  the  above,  in  order  that  as  complete  and  useful 
lists  and  particulars  as  possible,  mav  at  length  be  yjven  to 
the  public,  in  my  intended  Mineral  History  and  Map  of 
this  highly  interesting  district  ;  which  last  will  show,  the 
great  mining  tract  of  limestone  strata  in  Derbyshire  and 
Staffordshire,  to  be  extended  over  105,000  acres,  without 
including  the  shale  and  other  occasion'.;!  depositories  of 
metallic  ores  in  the  district. 

I  am,   sir, 

\  our  obedient  servant, 
12,  Upper  Crown  street,  Westminster,  JOHN  FAREY,  Sen. 

Feb.  1,  1311. 

Places'  Names.  Names  of  Mines. 

41      .    .    T-  ,  C  Abbotshole, — Blithe, — and    Wheels- 

Alport,  m  lolgrave  <       R  L-n 

Mfr^rfShT\  Wire-Mill. 
dale, in  otqjforas.j 

™j,  3    '  "     I  Glade-Rake, — and  Greenswerd-Rake. 

.,  .    fCockwell. — Fall-hill, — Town-head,  ~ 

Jlsllover {     and  Westedge. 

Autherleij,         near"] 

31  ace  !e  [field,         \  Aatherley-Edge.  ,  • 

Cheshue J 

r,  ,        ,,  f  Birds-head,  — Mockshaw,    —   Red- 

BakeiueLL <       n  .  \  w         u  .i 

'L      Rake, — and  V,  arm -bath. 

Birch  wood- Park,  in  [  D-     ,  i  d    i 

r,    ,  <  Birchwood-Park. 

Roston I 

Bollerstone  Chofjel,  ~\ 

NW  of 'Sheffield,  VBroomhead-Mill,— and  Wig-twizle. 

Yorkshire J 

("Ball  eye, — Blakelow, —  Bonsai -Leys, 

— Fiery-dragon. —  Gor^ev-Dale, — 

Bonsai <(       Hang- worm, —  Porters', — Salters'- 

wav.  —  Slack,  —  Stubben,  —  and 

(_      White-low. 

Biadhurne Mnulund^e    (near  Pike- Hall). 

f  Hell-  Rake,  —  Moss-Rake,  —  Mule  - 

spinner,  —  Picture-end, —  Raddle- 

Bradwell,  in  Hope  ^       pits, — Small-dale-head, — Tanners'- 

venture  (at  Hazlebadge), —  Virgin, 

[_     and  Wet- rake. 

Brai- 
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Places'  Names.  Names  c  f  Mines. 

f  Baid  mare, —  Cursed -moor,, — Green- 
Braisin^ton,     near)       linnet,  —  Meets, —  Providence, — 

Bradlunie j       Suckstone,  —  Upper- field, —  and 

t     White  Mine. 
Brnshfield,       near  \  Booth-Lee,  —  Lucky  ploughman,  — 

Taddingfon  ....  J       Putty-hill, — and  Well-close. 
Caluon,  in  Staff ords.  Ribden. 

Culke Dimsdalr. 

Culver,  in BakeweU    Dog-Rake, — and  Peak-pipe. 

-,      .     .  f  Carsineton-  Kill, —  Nurserv  -  end, — 

Carsmgton |      and  Perseverance. 

f  Cliff-side, — Coal-pit-hole, — Dirtlow, 

— Fore-side, —  Millers  pipe, — New* 

,  J       Rake, —  Nunlevs, —  Odin, — Old- 

^asUeton ^      Tor,  —  Redseats,  —  Speedwell    (or 

Lanehead),  —  Water-hull-pipe, — 
L     Weather- Rake, — and  Wet-Rake. 

Chclmerton Daily-hread. 

("Bacchus  -  pipe,  —  Barkers  -  field,  — 

Caulk, —  Church  -  Rnke,  —  Crich- 

j       Cliff,  —  Crooked  -  Rake,  —  Hard- 

Lrldl \       Rake,  —  Ilazlehurst,—  Pearson's- 

venturc,  —  Raven  Tor,  —  Rowbot- 

L     torn, — and  Wards. 

["Adventure, — Ash- cross, — Barrow, — ■ 

_,       r    ,  Carrion-hole, -Cawk,-Dovestone- 

Cromford,         near*      Leys,-Gangr.  Goodluck,  -  Green- 

V/uksworlh  . . ,  A       way.fidd,_  Hading-vein,-  Meers 

L     Tinley, — and  Venture. 

_,,  rTr.      f  Coast  -  Rake, —  Cow -Close,  —  Old- 

Elton,    near   Win- \       ,saac's.ventlire,_portawav:pipe,  - 

' t.     Rath-Rake, — and  Smiling- fancy. 

f  Black-hole, —  Broad  -low, —  Brook - 

head, -Broom  head's- venture,-Cliff- 

stile, — Cracking- whole, — Hay-cliff 

Eyam <(       (or   Highcliff), — Lady  wash, — Lit- 

Itle-hrookhead,  —  Little-Pasture,-— 
Merlin's — Shaw-engine,-  Tidslow- 
^     Rake, — and  Twelve  Meers. 
Flags,  near  Many--\  Chapel.dale< 

Uik j  ' 

rCroslow  Rake, — Deep  Rake, — Edge- 
Tooloiu,  in  Lyam   .<       side,  —  Middle  -  field,  —  Mosekv- 
V.     Groove, — and  Water- Groove. 

Great 
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Placed  Names.  Names  of  Mines. 

C  Eyam  -  edge,  —  Have-at-all. —  Hills  - 

Great  Hucklow,  in)       Rake,  —  Hucklow  -  edge, —  May- 

Hope ]      Sough,-Mill-dam,-Tidsio\v-Rake,- 

(_     and  White-Rake. 

(  Cackle-Mackle,  —  Cross-o'-th'-  dale- 

„      .   T         j  head,  —  Deep-Rake, —  Longstone- 

Great  Longsdon,     J         .  .       \      ,  „, ',    ,        2         \ 

r,   l        77      S       edge-venture  (and  Blakelow-enp;ine) 

near  Bakewttl  . .  j  t>  1  •  \        c  u  *  1    1  j 

— Robin- wash, —  Sallet-hole, — and 

^     Silver-hillock. 

Griffe near  firte^l  Go]con4 

sington J 

Grindloic,  in  Hope  .    Silence, — Speed, — andTidslow-Rake. 

Grindon,  near  Bux-  "I 

ton.  in  Hartington  J 

fBotany-Bay,  —  Clay-pit-dale,  —  Cor- 

Hartington <      der-Low, — Long-dale-head,- New- 

l^     haven-mine, — and  Red  Mineral. 

.op,        r     a.  "  1  Dtep-Rake, — and  Water-hole. 

Hotiton,  near  Car-]  -^  1  \r  \     m\- cc 

>J\urserv. — and  Yoke-Cliff. 
sington j  - ' 

Little-Hucklow,  in ")  x/r  ■  i       r>  i 
jj,  >  Maiden-Rake. 

Hope J 

Little-Longsdon,      ~\  x- 

■d  l       77       >  Nay-green. 
near  BakcwelL  .  .  f       J  ° 

Litton,  in  Tide  swell 

Coal-hole-Rake, —  Crichman-pipe, — 
Cross-Rake,  —  Dimple,  —  Gentle- 
woman's Pipe, —  Granby. —  High- 

Matlock <(       tor-Rake, — JCnowle's, — Lady-gate, 

—  Mullet -hill,  —  Nether  -  hay,-— 
j       Nester's  Rake, — Old  Nester's  Pipe, 
C     — Seven-Rakes, — and  Side-Rake. 
Matlock-Bath,     ml  Cornel-Rake, — and  Cumberland   (or 
Matlock /     Rutland). 

Meadow- Place,    in]  „  ,  • 

v  1                '         \  Robmstve. 
10 1  grave J 

fBondog-holc,  —  Burrows,  —  Earl    of 

Middleton,     by       J      ?;a^r?,11u°P'TJackSl0n1'S''~ 
Il'hhsitortk.  ..A       fiddle  -  ditch    -  Noger  -  hole,  - 
Samuel, — Slack, —  Solms, —  Spar- 
ta    Rake, — and  Yeild. 

Middleton,  ly  Yol-\  n         XA  .  ,  T  .,  . 

arm*  I  Cross-fiat,— and  Long-Rake. 

S'«''C j  - 

Monyash /  Highlow-pipe,  —  Hubberdale-pipe,— 

*  ]_     and  1  urmp-ciose. 


HO  A  List  of  Mints  in  and  near  Derbyshire, 

Placi  Names  of  M 

Newton  G  ? 

■near  Tjssington  .  \ 

(       -■            .  ncarjCo"-C]o  -J^- 

Bakewell i      ^f  \c,-S;.   .  .    d  Wheel's- 

r  Black  -  stone, —  Brimstone-  D\  ke, — 
Overton, inAsheverl      Gregory, — (  —and  Towns- 

(.     end. 

Parwich 

Peak-Forest,     near  \  Boston,  —  Jowl-groove,  —  Oxlow,  — 
Tides  well J      and  Portavfay. 

Rowland*  near  Has-  1  n  •  , 

,  „  >  Bri 

Sheldon,  new- Bake-  i  Field  Rake, —  Hard-Rake,  — Hubber- 
well J      dale-pipe, — Magpye, — and   Warn. 

Snitterton.        near!  T  ,  .  ^      , 

Jtijz/foa.' J  Lea-wood,— and  Ox-close. 

Stanton  -Harold,     1  0  ,-,    . 

Leicestershire  ..}  Stanton-Park. 

Stanton  in  the  Peak  f  Amoa-crosa,— Blythe^Dunaho^ 

.  »,*  V»fn.™,m      i       btoney-Lee, — \\  ells-Rake, —  and 
b  L     v\  heels-Rake. 

Stanton,  near  Hio-^  «,  ,  TA  , 

tow,  Ste/or&.../Thaw8wood-Da|e- 
Stoney-Middletort,  1  High-Field, —  Seedlow, — and  South- 

netir  Eyum  ....J      side. 
Taddington,     near\  -r.  ,        ,  .  ,, 

Chelmerton  . .  . .  /  Horse-steads,^Lees,— and  Maury. 

Thorpe  

f  Black-Hillock,— 'Bull-Rake,— Cal  vc- 

stone, — Chap-inaiden, — Clear-the- 

TiAp*»>M  )      wav? — Field-side, — Hedge-RaEe,— 

\      High-Rake,— Shuttle,— Thornhill- 

slack,  —  Tidslow-Rake,  —  White* 
I     Rake. 
Upper -Elk  stance  E.-)  ,,.„  ,  ,,,.  ,  T>.,      . 

of  Leek,  Staff. . .  /  Hill-house,-M*xon,— and  Rileteh. 

H'ardloir,    near        "i  ^        .  .  „      ,. 

Tidesweli J  Cowslop,— and  Seedlow. 

Warshw,  in  Staff.  I  C  »  ~  Da1c'  ~  Ectdn'  ~  a"d 

^     I     Hay-brook-gate. 

Waterfall,  in  Staff. 

Wensley,near  Bar-'}  Barley-close,  —  Mill-close, — Slack, — 

ley J      Smithfield, — and  VViudmi 

Wet  ton,  in  Stafford.    BincliflT.  Wh 
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Places'  Names. 


Ill 


Name:  of  Mines. 

f  Calow,-  Coast-Hake, -Lime-kilns  (£c 
Drake), — Mossey-Meer,-  Orchard- 

IFin-'er <(       pi  pe, —  Placket-pine.  —  Porta 

pi  pi-, — Trafalgar  (or  Willow), — and 

l_     Yate-stdop. 

'"Alport  (near  Ashley-hay),, —  Bage, — 
Bar!ow-fl  it,  —  Bi'ads-Barn, —  Blob- 
ber. —  Boggard,  —  Bond's-vein,  — 
Dale-  top, —  Fox-hole, — Goodluck 
(Burdet's), — Grey-mare, — Hoi  ley- 
hole, — Leas  Vein, — Meerbrook, — 
Xorth-ClifF,— Oakdifi;—  Orchard. 
— Pens-  Rake,  —  Prince-Charles, — 
Ranter  (or Raven-tor)  ,-Ratchwood, 
— Sand-hole-pipe, — Sol  m>,  — Staf- 
ford's-dream  (or  Dream), — 1 

I     ley,— Wall-close,— and  Yoke-cliff. 

f  Bacon  -  close,  —  Black  -  shale  -  pits,  — 
Crash  -  perse,  —  Hagues  (in  Cal- 

Yolgrave   <      lenge-Low), — Long-Rake,— Nicfc,- 

sou«;h,-and  Side-way  (m  Calk 

L     Low). 


Wirksworth  ......<( 


XX.  Rejoinder  to  the  Rev.  C.  J.  Smyth's  Reply,  on  Modes  of 
Timing  Keyed  Instruments ;  (see  vol.  xxxvi.  p.  435. x 
By  M. 

To  Mr.  Tillock. 

Sir,JVJ.r.  SMYTft,  in  the  Replv  with  which  he  has  honoured 
my  Remarks,  after  admitting  that  he  had  in  one  instance 
reasoned  inconclusively,  and  after  explaining  that  bv  Wolves 
he  means  any  chords  that  are  greatly  tempered,  expresses  a 
wish  that  I  would  inform  him  what  the  system  is  according 
to  which  I  tuned  a  harp,  "  so  dexterously/'  by  the  melody 
alone.  This  I  will  endeavour  to  do,  if  you  favour  me  with 
an  opportunity.  In  the  first  place,  allow  me  to  observe 
that  my  sole  motive  for  mentioning  the  possibility  of  tu 
in  that  manner,  was,  to  show  the  power  of  the  practise  J 
ear  to  judge  of  intervals,  and  thereby  to  strengthen  m 
sertion  that  many,  who  are  mere  tuners,  are  guided,  in  the 
operation  of  tuning,  by  no  theory,  by  no  calculation.  And, 
since  1  sent  vou  my  Remarks,  I  have  seen  a  very  ill- written 
little  book  on  the  subject,  by  A.  Coblenz,  a  professed  tuner 
and  teacher  of  the  art,  wherein  the  author  says  that  to  tune- 

"  is 
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ce  is  nothing  more  than  to  know  how  to  play  a  tunc  right, 
which,  when  once  learnt  by  heart  right,  will  be  the  repeti- 
tion over  again,"  &c.  p.  3.  1  7 *> 7 -  I  have  besides  met  v.  it': 
some  tuners  who  were  ignorant  even  of  the  possible  num- 
ber of  common  chords.  And  as  thi>  is  the  case  pretty  ex- 
tensively, I  snspeel  ;  and  as  tliev  are  seldom  musicians,  and 
capable  of  judging  of  any  other  effects  uf  a  chord  than  its 
smoothness  or  roughness  j  surely  their  opinions  and  practice 
are  of  little  weight,  when  poised  against  those  of  such  ex- 
perienced musicians  as  Rameau,  Marpurg,  Kirnberger,  Kall- 
mann, Sec. ;  not  to  mention  philosophers,  again.  Mr.  S. 
has  declared  to  us  that  he  is  no  philosopher,  and  yet.  im- 
mediately after,  he  savs  it  is  possible  to  raise  philosophical 
doubts  whether  a  real  equal  temperament  h.i^  ever  been 
heard.  It  is  not  easy  to  answer  his  question  respecting 
that  temperament  on  the  organ:  I  can  only  say,  that  1 
once  heard  one  tuned  by  a  monochord  to  that  system  J  and 
J  remember  that  I  thought  the  harmonv  not  very  pleasing. 
If  I  find  leisure  at  some  future  period,  1  design  to  try  that 
system  on  my  organ,  which  is  well  contrived  for  experi- 
ment* of  this  nature.  It  was  built  by  my  father  about  four- 
teen years  ago  :  and  every  metal  pipe,  except  the  very  small 
ones,  has  a  short  tin  slider,  in  the  upper  extremity,  for 
the  purpose  of  adjusting  it  to  the  pitch  required.  lie  made 
this  addition  to  the  pipes,  in  consequence  of  an  ignorant 
tuner's  having  cut  them  too  short  lor  the  common  pitch. 
Mr. Smyth  has  said  that,  if  1  had  stated  my  favourite  system 
of  temperament,  it  should  have  been  submitted  to  exami- 
nation. That,  perhaps,  I  should  have  done,  could  I  have 
perceived  what  are  his  principles  forjudging  of  the  relative 
value  of  different  systems.     Are  they  the  following? 

"  1.  The  greater  the  number  is  of  true  (jfihs  the  worse  is 
the  temperament  ;  for  then  the  small  number  or  fifths,  be- 
tween which  the  Pythagorean  comma  is  divided,  become 
less  supportable. 

"  2.  The  case  is  the  same,  if  the  Pythagorean  comma  is 
more  unequally  divided. 

"  3.  The  worst  temperaments  are  those  wherein  some 
fifths  are  tempered  sharp,  because  then  some  other  fifths 
tvifl  support,  besides  the  Pythagorean  comma,  the  excess  of 
the  sharpened  filths*."     Chladni,  §  2S. 

The  same  author  observes,  that  "  As  in  every  thing  there 
is  one   sole  truth    and    an   infinity  of   errors,  so  there  i» 

*  I  qupte  this  from  a  translation,  in  nuvQUSfript,  <••  Dr.  Chladoi 

Treatise  on  Acou 

onl? 
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only  one  equal  temperament,  but  there  are  as  many  unequal 
temperaments  as  we  please ." 

The  temperament  according  to  which  I  tuned  a  harp 
was  nearly  the  equal.  Since  reading  Mr.  Smyth's  Reply, 
I  have  endeavoured  to  time  that  system  on  a  piano-forte, 
by  the  melody  alone,  striking  the  finger-keys  singly;  and  in 
a  gradual  succession  only.  1  have  tried  the  experiment 
but  once.  Twenty-four  sounds,  near  the  middle  of  the 
general  scale  of  the  instrument,  were  so  tuned  within 
fifteen  minutes,  in  the  presence  of  two  experienced  tuners, 
who  afterwards  compared  the  sounds  in  one  octave  with 
the  sounds  of  a  monochord  having  a  scale  divided  de- 
cimally, anil  found  the  corresponding  lengths  of  the  wire 
to  be  as  follow  : 

C  1000,  C*o39,  D8S6,  D*S36,  E  793,  F  749,  F<J04, 
G664,  G*628,  A  596,  A*539,  and  B  530  ;  while  those  of 
the  equal  temperament  are  nearly,  C  1000,  C*944,  D  89 1, 
D*84i,  E  794,  F  750,  F*707,  G  667,  G*63Q,  A  595, 
AvjSl,  and  B  530*. 

I  have  no  doubt  but  that,  with  practice,  it  would  be 
possible  to  tune  any  system  in  the  same  manner,  were  it 
necessary. 

Dr.  Bemetziieder,  in  his  silly  and  useless  directions  for 
tuning,  says,  that  the  interval  called  a  "coma  (comma -J-Jf) 
is  the  smallest  space  perceptible  by  the  ear,  any  thing  less 
is  not  in  its  reach."  p.  3.  I  believe,  however,  that  the  ut- 
most degree  of  accuracy  of  this  organ  has  never  vet  been 
determined. 

I  feel  obliged  to  Mr.  Smyth  for  Having,  in  compliance 
with  my  request,  given  a  Table  of  Beais  of  the  Mean  Tone 
Temperament.  Tables  of  beats  furnish  the  most  certain 
means  of  tuning  any  system  on  the  organ,  if  adapted  to 
the  pilch  of  the  instrument ;  but  for  instruments  with  w 
they  are,  perhaps,  entirely  useless. 

The  extract  from  Dr.  Burney's  History  I  consider  as 
the  least  praiseworthy  part  of  Mr.  Smyth's  Reply.  First, 
it  was  quite  unnecessary,  because  I  did  not  refer  to  Exi- 
mino's  works,  but  gave  his  words  ;  merely  as  an  exposition 
of  opinions  common  with  some  tuners  :  Secondly,  it  was 

*  D'Alembert,  speaking  of  the  equal  temperament,  preferred  by  Ra- 
v.  eau,  says,  "  Si  dans  le  temperament  ordinaire  on  rencontre  des  iierce» 
moins  alterees  que  dans  celui  de  M.  Rair.eau.  en  recompense  Ies  quints  y 
sont  beaticoup  plus  f;  usses,  et  plusieurs  tierces  le  sont  aus5i;  de  mauiere  que 
sur  u  11  clavecin  accorde  p,ir  le  temperament  ordinaire,  il  y  a  ciuq  ou  six 
modes  i  isupportabtes,  et  dans  lesquels  on  ne  peut  riea  exetuter.1'  p.  56- 
Element  de  Musique.  Lyon,  1779. 

Vol.  37.  No.  1*4.  Feb.  1811,  H  not 
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not  impartial  j  and  it  may  l>c  fairly  supposed  that  he  in- 
tended to  influence  those  "who  to  the  fascination  of  a  ■ 
surrender  judgement   hood-winked." 

I  am  unac  maimed  with  the  Doet<  jiving 

the  term  whimsical  as  a  translation  of  hello.  He  goes  on 
to  say,  "  The  author  (Exiiniuo)  has  certainly  with  shrewd- 
ness and  accuracy  started  several  difficulties,  and  pointed 
out  imperfections  in  the  theory  and  practice  of  music,  a-; 
well  as  in  the  particular  theories  of  Tartini  and  Rameau." 
vol.  iv.  Dr.  .Matthew  Young  also,  in  his  Inquiry  into  t!..; 
Phaenomena  of  Sounds  and  Musical  Strings,  refers  to  Exi- 
ineno,  and  calls  this  work  of  his,  Delle  Ofighie  e  ddle  llr- 
gole  della  Muiica,  an  excellent  and  admirable  treatise. 
But  what  has  all  this  to  do  with  the  subject  of  tuning?  — 
I  should  not  have  turned  from  the  author's  thoughts  to 
search  into  his  general  character,  if  Mr.  Smyth  had-  not 
led  the  way,  and  rendered  it  on  my  part  necessary < 

[t  was  my  intention  to  offer  a  few  remarks  on  Mr. 
Marsh's  Harmonics,  (1310.)  and  on  the  utility  and  appli- 
cation of  the  term  u  blj <';  hut  on  a  second  consideration, 
thev  do  not  appear  to  me  of  sufficient  importance  for  in- 
sertion in  the  Philosophical  Magazine. 

A.  Merrick. 


XXI.  On  Oriental  Bezoars.     By  M.  Ijertholle'i     . 

-Dezoars,  according  to  Kaempfer,   were  so  dear  even  in 

— ,  that  he  did  not  think  a  real  one  ever  came  to  Europe  : 

of  those  which  are  brought  are  artificial,  and  some  are 

•  d  of  small  fragments  oi  real  bezoar  joined  together  by 

-s.     1  was  fortunate  enough  to  examine 

these  ons  under  circumstances  which   admit  of  no 

doubt  as  to  their  I..  ;:  .     Among  the  presents  sent 

to  the  emperor  Napoleon,  by  the  king  of  Persia,  were  . 

rs,  which  were  given  to  mc  for  the  purpose  of  being 
.    The  following  w  as  the  r.  suit  of  my  experiments. 
irs  were  dark-green  externally,  and  brown  in- 
ternally";  they  were  of  an  oval  form,  and  had  a  very  smooth 
surrai  mlar  concentric  layers: 

te  of  ihem  tund  spine  bits  of  straw  and  other 

a<  it  were  an  oval  1111- 
?parated  from  J  envelope  which  was 

.  formed  acorn- 

■ 

pound 
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pound  mass  of  layers,  among  which  was  a  splinter  of  wood 
of  the  size  of  a  common  pin  :  a  homogeneous  piece  was  of 
the  specific  gravity  of  1 4f>3,  that  of  water  being  100*.' 

The  bezoar  when  reduced  to  very  fine  powder  yields  no- 
thing to  water  in  which  it  has  been  boiled  for  a  long  time: 
the  water,  however,  was  a  little  greenish,  hut  had  no  sen- 
sible taste.  The  re-agents  did  not  manifest  the  presence  of 
any  of  the  substances  the  existence  of  which  might  have 
been  suspected:  when  evaporated  to  drvness  it  vielded 
scarcely  any  residue. 

Alcohol  which  was  boiled  for  a  loner  time  with  hezoar 
powder  also  assumed  a  slight  green  colour;  it  was  not 
disturbed  by  the  addition  of  water:  when  evaporated  to 
dryness  it  did  not  leave  any  appreciable  residue. 

.Muriatic  acid,  concentrated  in  a  middling  degree,  did' 
not  act  perceptiblv  upon  bezoar;  but  the  concentric  nitric 
acid  dissolved  it  with  a  brisk  effervescence :  it  assumed  an 
orange-red  colour;  but  we  found  no  oxalic  acid  in  this  solu- 
tion, and  we  could  not  extract  from  it  any  yellow  bitter 
matter. 

Potash  easilv  dissolved  bezoar  powder  :  the  solution  was 
of  a  deep  brown  colour,  and  the  muriatic  acid  precipitated 
from  it  the  substance  of  the  bezoar  without  its  undergoing 
any  apparent  alteration. 

We  distilled  over  a  graduated  fire  twelve  grammes  of 
bezoar  reduced  into  fine  powder;  then  passed  into  the  re- 
ceiver a  small  quantity  of  a  yellow  substance,  part  of  which 
was  sublimed,  and  the  other  part  was  covered  with  a  little 
liquid,  on  which  some  drops  of  oil  floated  :  the  liquid 
gave  indications  of  acidity,  and  resembled  a  weak  [Wrofig- 
nous  acid  :  lime  extricated  from  it  ammoniacal  vapours, 
but  they  were  scarcely  perceptible. 

When  we  put  hezoar  on  burning  coals,  it  burns,  but 
gives  out  very  little  flame:  there  rises,  on  the  part  furthest  ( 
removed  from  the  coals,  a  little  yellow  matter:  when  «\- 
expose  bezoar  in  powder  in  a  small  platina  spoon  to  the 
action  of  the  blow-pipe,  it  burns  briskly^  but  without  flame, 
and  around  it  this  yellow  matter  is  formed,  which  when 
afterwards  exposed  to  the  flame  is  charred  and  burnt,  ft 
seems,  therefore,  that  the  yellow  matter  is  only  a  portion 
of  the  bezoar  not  much  altered,  which  is  sublimed;  and 
which,  when  again  exposed  to  the  action  of  the  fire,  is  re- 

*  In  appearance  tlie  above  bezoar.  were  very  little  different  from  tho?s 
described  by  Messrs.  Fourcroy  and  Vauquelia  in  their  paper  on  Anirnal 
Concre  pars,  bur  a  chemical  analysis  h   .  . 

ed  that  considerable  difference  beUvee 

II  -2  duced 
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duced  into  charcoal  and  consumed  like  the  rest.  The  twelve 
grammes  of  bezoar  left  in  the  retort  4*320  grammi 
charcoal,  which  produced  upon  incineration  O'fiOO  grammes 
of  ashes,  which  when  washed  with  water  left  on  evapora- 
tion a  residue  formed  of  crystals,  but  so  contused,  and  in 
80  small  a  quantity,  that  their  nature  could  not  be  distin- 
guished: they  were  re-dissolved,  and  we  ascertained  bv  the 
nitrate  of  silver,  the  muriate  of  barytes,  and  the  solution  of 
platina,  that  it  could  be  nothing  but  sulphate  of  soda  with 
a  small  proportion  of  muriate  of  soda. 

The  residue  from  the  lixiviation  was  submitted  to  the 
action  of  the  weak  muriatic  acid  :  the  whole  was  dissolved 
with  effervescence,  excepting  00S6  grammes  of  silex  :  the 
muriatic  solution  gave  by  means  of  ammonia  a  precipitate, 
which  when  collected  on  a  filter  and  properly  dried  weighed 
0095  grammes  :  it  appeared  to  be  phosphate  of  lime;  after- 
wards the  carbonate  of  soda  formed  a  precipitate,  which, 
being  dried,  weighed  0"151,  and  which  was  carbonate  of 
lime:  loss  0*098.  A  second  operation  gave  nearly  similar 
products. 

We  see  by  the  foregoing  analvsis  that  bezoars,  such  as 
the  above,  have  no  resemblance  to  other  animal  concretions, 
and  that  they  give  precisely  the  products  of  vegetable  sub- 
stances, and  particularly  those  of  wood. 

Like  wood  they  yield  a  great  proportion  of  charcoal,  and 
they  present  the  greatest  analogy  to  it  when  we  submit 
them  to  the  action  of  water,  alcohol,  the  acids ;  but  most 
of  all  the  alkalis.  I  shall  here  quote  a  passage  from  Thom- 
son's Chemistry,  in  which  he  describes  the  properties  of 
the  ligneous  substance :  "  This  substance  is  insoluble  in 
water  and  alcohol  :  the  fixed  alkalis  give  it  with  the  assist- 
ance of  heat  a  deep  brown  colour:  they  soften  and  decom- 
pose it :  a  weak  alkaline  solution  dissolves  it  without  alter- 
ing its  nature,  and  we  may  again  precipitate  it  by  an  acid. 
This  property  renders  wood  susceptible* of  being  easily  se- 
parated from  most  other  vegetable  substances,  since  there 
are  very  few  which  are  soluble  iit  the  weak  alkaline  lixivia." 

We  recognise,  therefore,  in  the  bezoar  the  ligneous  sub- 
stance with  which  the  animal  is  fed  :  this  concretion  can 
only  he  formed  in  the  stomach  ;  for  if  it  were  produced  in 
the  intestines,  we  could  not  find  in  it  pieces  of  straw  in 
such  good  preservation  :  it  would  have  received  some  al- 
teration in  its  vegetable  nature,  and  would  be  impregnated 
with  some  animal  matter. 

We  should  say  that  the  softened,  and  as  it  were  dissolved 
ligneous    substance   is  consolidated  again  around  a  body 

which 
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v  hich  has  favoured  its  separation,  and  that  its  molecules 
have  been  able  to  condense  and  form  a  closer  texture  than 
that  of  wood,  and  assume  along  with  the  appearance  a 
specific  gravity  greater  than  that  of  stone. 

If  we  consider  the  nature  of  the  salts  which  the  bezoar 
has  left  by  incineration,  we  may  conjecture  that  the  shrubs, 
which  were  the  food  of  the  animal  in  which  it  was  formed, 
grew  in  soils  where  the  base  is  soda,  such  as  we  know  to 
exist  throughout  all  Persia. 


XXII.  lis  flections  on  some  Mineralogical  Systems.  By 
R.Chbnevix,  Esq.  F.R.S.  and  M.R.I. A.,  &^c.  Trans- 
lated entire  from  the  French,  with  Notes  by  the  Trans- 
lator. 

[Concluded  from  p.  51.] 
PRACTICAL  USE  OF  THE  WERNERIAN  METHOD. 

If  ihe-  system  and  method  of  external  characters  had  been  en- 
titled The  Miner' 's  Guide  or  Manual,  we  should  have  required 
from  the  author  only  that  kind  of  knowledge  which  the  miner 
might  possess  or  employ.  But  how  has  it  been  imagined 
possible  to  qualify  these  principles  with  the  name  of  science, 
when  the  auxiliary  intelligence  of  all  the  collateral  sciences 
his  been  excluded  ?  In  the  estimation  of  specific  gravity,  in 
«  hich  there  are  as  many  degrees  as  bodies  in  nature,  as  we 
have  seen,  M.  Werner  admits  of  only  five  general  divisions, 
and  takes  no  notiee  of  the  details  which  constitute  indivi- 
duality. In  the  measure  of  angles,  where  nature  has  pre- 
sented so  many  degrees  and  combinations  drawn  from  the 
vast  treasure  of  infinity,  Werner  despises  the  instrument 
which  could  give  us  new  eyes  to  estimate  them,  or  supposes 
its  application  too  difficult  for  his  science.  71ms,  we  are 
taught  what  the  mathematics  have  never  suspected,  that  a 
right  angie  may  be  that  which  is  greater  than  go  in  the 
ancient  division  of  the  circle |  and  two  characters  which  he 
himself,  and  others  still  more  than  he,  have  justly  consi- 
dered as  extremely  important,  are  not  only  reduced  to  be 
of  no  greater  value  than  unctuosity,  coldness,  &c.  ;  hut  in 
studying  them,  we  study  errors;  we  learn  to  falsify  the 
sciences,  whose  beauty  and  accuracy  will  never  be  equalled 
by  details  capable  of  filling  a  whole  Jibrary  on  the  empirical 
characters  of  minerals. 

In  all  that  the  celebrated  author  of  the  system  of  externa! 
characters  has  done,  it  seems  as  if  he  had  had  no  other  ob- 
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ject  than  to  render  his  meai  . ndcnt  of  every  ll 

i  veil  of  mineralogy  itself,  with  the  certainty  of  depri 
them  of  all   the  ad  3   which  an  enlightened  age  was 

in  a  condition  t<>   furnish    him.     Y  redly,   had  he 

designed  to  plunge  the  subject  which  he  wished  t<>  make  a 
science  in  the  most  profound  barbarism,  he  could  have 
ined  nothing  better  than  what  lie  has  done  to  succeed. 
He  whose  intellectual  faculties  give  him  a  right  to  open 
to  himself  a  career  in  the  empire  of  the  sciences,  is  very 
happ\  to  find  it  already  in  a  state  of  advanced  culture.  He 
makes  use  of  every  tiling  which  has  been  previously  pub- 
lished ;  and  it  appears  as  if  all  those  who  preceded  him,  had 
onlv  prepared  the  materials,  to  which  every  one  hopes  to 
add  something,  or  strives  to  compose  an  edifice:  while  that 
in  the  seductive  regions  of  the  imagination,  we  meet  onlv 
flowers  which  fade  under  the  hand  that  fiist  collects  them  ; 
and  the  poet  of  the  lbth  century  may  find  in  the  Iliad 
thoughts  which  belong  to  him  as  well  as  to  the  chanter  of 
Achilles,  hut  of  which  others  might  question  his  originality 
because  Homer  lived  before  him. 

LITERARY  STATE  OF  THE  GERMANS. 

,  Here,  were  it  not  conducive  to  a  too  long  digression,  I 
should  make  some  remarks  on  the  advantages  and  disad- 
vantages which  the  Germans  have  had  as  veil  in  literature 
as  in  science.     While  England,  France,  Italy,   and   Spain 

:cir  poets  who  observed  nature,  who  studied  the  ancients, 
and  who  polished  their  native  tongues,  the  Germans  were 
not  advanced  :  their  true  literary  epoch  took  place  near  the 
end  of  the  last  century  ;  that  is  to  say,  two  or  three  hundred 

-  later  than  that  of  other  nations.     They  have  been  the 

last  to  reap,  and    it  remains  for  them  only  to  divide  with 

their  predecessors,  and  to  be  accused  of  plagiarism,  or  con- 

s   with   mediocrity  and    remaining  inferior. 

Germans  thought  to  avoid  the  one  and  the  other  rock  : 
ethers  believe  that  they  have  struck  on  both.  It  is  in 
rovii ■■_  h  regions   where  human  thought  had  never 

penetrated,  in  associating  ideas  wdnch  nature  had  ne\ 
similated,  in  creating  images,  in   depicting   passions  which 
f'tHe  mind  nor  soul  ever  knew  •  it   is,    in  short,   by 
doing  what  others  have  neither  done  nor  wished  to  do,  tli.it 

believe  themselves  original  ; — these   are  the  thin 

i  they  make  genius  consist.  Difficulties  are  never  the 
fashion;  nevertheless,  genius  is  the  fashion  in  Germany. 
The  French,  it  has  been  said,  hunt  after  wit  ;  they  pursue  it 
at  least  with  grace,  and  often  they  have  not  fai  to  run.     It 
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is  more  just  to  say  that  ihe  Germans  hunt  after  genius  ; 
they  pursue  it  for  the  most  part  awkwardly,  and  without  suc- 
cess. Dr.  Johnson  erroneously  said  of  the  Scotch,  that 
everv  one  had  a  mouthful  of  learning,  hut  that  no  one  had 
a  sufficiency.  The  Germans  have  an  indigestion  of  it. 
These  are  some  of  the  reasons  why  their  literature  is  a  va- 
grant, who  is  passionately  fond  of  surpassing  the  limits  of 
nature,  and  their  science  a  pedant,  who  lives  very  remote 
from  the  urbanity  of  the  present  times. 

COMPARATIVE    RESULTS    OF    THE    SYSTEM    OF   HALT  AND 
WERNER. 

Let  us  vet  consider  these  two  mineralogical  systems  un- 
der a  point  of  view  as  to  the  relation  which  exists  between 
the  magnitude  of  the  means  and  the  results  obtained. 

Micrology  consists  in  searching  the  most  minute  parti- 
culars, in  order  to  draw  from  them  even  the -least  conse- 
quences. The  contrary  of  micrologyjis  to  draw  great  conse- 
quences by  means  which  appear  too  small  to  lead  to  them. 
We  have  no  word  to  designate  it.  It  matters  not;  genius 
has  its  own  language.  I  shall  give  some  examples  of  the 
one  and  of  the  other. 

In  the  primitive  rhomboids  of  chabasie,  the  plain  angle 
of  the  summit  differs  3°  30'  i'rom  a  right  angle  :  this  makes 
a  difference  of  7:  between  the  angles  formed  by  any  side 
from  one  of  the  rhomboidal  bases,  with  its  adjacent  sides. 
This  difference  prevents  the  decrements  from  acting  in  the 
same  manner  on  the  angles  and  edges  which  are  not  in  si- 
milar cases ;  and  it  augments^  if  we  may  so  speak,  almost 
infinitely  in  the  secondary  forms.  Thus,  those  of  chabasie 
differ  entirely  between  themselves  from  those  of  analcime, 
and  from  all  those  produced  on  a  cubic  nucleus.  This  is  a 
great  effect  produced  by  a  cause  which  the  eves  can  scarcely 
perceive,  but  which  instruments  measure. 

What  a  triumph  for  principles  over  empiricism,  when 
they  banished  from  the  nomenclature  the  name  of  cubic 
calcareous  spar  falsely  given  to  a  variety  of  carbonated  lime  ! 
M.  Macie  proved  that  this  form  was  not  cubic;  and  the  law 
of  decrement  on  which  it  depends  being  determined,  M. 
Hauy  demonstrated,  by  the  incommensurable  relation  which 
exists  between  the  axis  and  the  perpendicular  on  the  axis  in 
the  cube,  that  this  form  could  not  be  produced  by  any  re- 
gular laws  of  decrement  which  act  on  the  primitive  rhom- 
boid of  carbonated  lime.  The  angles,  nevertheless,  differ 
but  about  <2\~  from  a  rinht  angle  :  a  new  example  in  favour 
i  quality  which  U  opposed  to  mi 
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M.  Ilauy  having  established  crystallization  as  a  predo- 
minant   principle   in   his  system,  there  was   nothing  more 
natural  than  to  found  mineralogical  varieties  on  crystallogra- 
phical  varieties.     Several  persons  think  it  tiresome  antl  loo 
rigorous,  that  every  small  new  face  should  make  the  mineral 
in  which  it  is  found  be  considered  as  a  new  variety  ot   its' 
species,     Let  us  take  a  familiar  example,   m united   soda 
(common  salt).      See  pi.  38   of  Haiiy's  Treatise. — li 
ancles  A,  /!,  8cr.  of  the  primitive  cube  (fig.  145)  are  trun- 
cated in  a  manner  to  produce  the  faces  0,0,  &c.  (fig.  146): 
the  two  forms  in  M5  and  146  are  two  varieties  of  mnriated 
soda,  however  small  may  \n  0,  0,  he.     If  0,  0,  he.  aug- 
ment   (fig.  146),    P,  P,  he.   dimmish.     Let   this  Contihui 
until  that  0,  0,  be  as  we  see  p.  9,  147,  vv i 1 1 1  the  exception 
of  a  small  portion  of  P.  P,  Sc.  which  remains,  and  we  shall 
have  an  octaedron  which  will  appear  truncated  in  the  angles 
as  was  lately  the  cube.     Finally,  let   P,  P,  &c.  totally  dis- 
appear, and    i he  Form  nil)   become  that  of  an  octaedron. 
Here  are  two  extreme  varieties  in  mnriated  soda;  the  one 
has  six  faces,   the  other  eight,   and  an  intermediate  variety 
which  has  (0  +  S)  14  taces.     In  what  could  micrulogy  have 
surpassed  all  this?     The  faces   O,  0,  &c.   which   begin   to 
show  themselves  on  the  angles  of  the  cube,  are  the  feeble 
indexes  of  a  nascent  effort  which  is  about   to  become  im- 
mense.     If,  in  the  first  moment,  the  relation  of  0  to  P  is 
as  an  infinitely  small  to  a  finite  quantity,  it  will  soon  be- 
come that  of  a  finite  quantity  to  an  infinitely  small.     Mi- 
crology  would  stop  at   intermediate  degrees,  and  seek  some 
relation,  perhaps   that  of  equality,  perhaps  more  than  one, 
between  0,  and  P.     Antimicrology   would  here  recognise 
three  grand  epochs;  that  where  the  effect  does  not  vet  exist, 
that  where  it  does  exist,  and  that  where  it  ceases  to  exist ; 
the  non-entity  which  precedes  existence,  the  existence  which 
is  continued,  and  the  non-entity   which   succeeds  it.      It  is 
the    weakness  of  man  winch  makes  him   perceive,  in   ex- 
istence a  beginning,  a  middle  and  an  end,  which  to  eternity 
have  no  existence. 

It  has  been  wished  to  try  the  effect  of  ridicule  on  a  sy- 
stem of  mineralogy  founded  on  the  integral  molecule,  on 
an  infinitely  small  or  an  imperceptible  thing.  While  that 
some  sorry  jesters  circulated  in  Paris  little  couplets,  which 
were  as  soon  forgotten,  on  the  infinitely  small  things  of  the 
Marquis  de  1'Hopital,  philosophers  by  their  means  dispersed 
over  Europe  grand  results  which  will  never  be  forgotten, 

Micrology  would  pass  an  immense  time  on  particulars 
which  are  worth  nothing;  on  the  colours,  for  instance,   of 
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minerals,  and  on  ibeir  smallest  shade?,  so  that  nothing 
more  could  be  given  to  considerations  or   the  -     im- 

portance, such  as  the  specific  gravity,  and  geometrical  forms. 
Such  is  the  way  of  tne  system  (bunded  on  external  cha- 
racters. 

M.  Haiiy  has  drawn  great  and  admirable  results  from  one 
single  principle.  \\  erner  in  employing  a  multiplicity  of 
precept-;  ha-  not  even  told  us  what  is  a  species.  If  the  sv- 
stem  of  Haiiy  may,  in  some  respects,  be  taxed  with  micro- 
logy,  it  i;  with  regard  to  what  is  the  object  61  the  eyes.  In 
that  of  Werner,  micrology  is  ail  in  the  mind. 

Let  us  distinguish  generally,  between  tense  and  under- 
standing. The  growing  faces  0  U  in  the  cube  of  muriated 
soda  may  be  micrology  to  the  eyes,  but  they  speak  forcibly 
to  the  mind  Re  who  would  direct  a  rlea  would  certainly 
have  a  nosological  labour  for  the  eves  and  fingers;  but  if 
it  had  been  hence  that  Hervev  recovered  the  circulation 
of  the  blood,  who  would  ha^e  accused  him  of  a  micrologi- 
pal  sp'rit  2  Micr  ;!ogv  has  never  been  applied  to  the  calcu- 
lation of  infinitesimals ;  Leibnitz  has  never  been  accused 
of  it  ;  and  the  name  of  Newton  recalls  w  hafevtr  the  human 
species  has  possessed  of  true  creatjicss.  The  evc>  are  use- 
less in  estimating  dx  and  di/,  the  mind  only  can  st.ze  them, 
and  f.e  who  dot?  it  is  already  imbued  with  a  true  sense  of 
their  grandeur. 

The  materiality  only  of  the  objects  treated  by  M.  Haiiy 
has  denied  him  the  vulgar  homage  which  Longmus  would 
have  rendered  him. 

In  reducing  the  two  systems  which  we  have  just  exa- 
mined to  their  true  object;  it  appears  as  if  we  might  say, 
that  the  system  of  external  characters  by  Werner,  in  the 
form  it  is  known  to  us  according  to  the  books  w:hich  have 
treated  of  it,  is  very  superior  to  all  which  have  been  pre- 
sented to  the  world  before  it :  that  it  is  extrernelv  useful  to 
the  miner,  that  it  may  satisfv  amateurs  who  limit  their 
wishes  to  a  knowledge  how  co  name  stones  ;  that  it  pre- 
sents no  idea  to  the  judgement,  and  requires  do  thins;  from 
the  understanding;  that  if  it  had  appeared  in  an  earlie 
it  would  have  advanced  science,  but  at  a  more  recent  period 
it  can  only  make  it  take  a  retrograde  march.  It  contains 
some  rules,  and  presents  us  with  a  useful  code  of  main 
empiricism. 

The  system  of  M.  Haiiy  appears  to  me  to  be  the  science 
of  mineralogy,  and  all   mmeraiogv  ;  and  perhaps  we  shall 
one  day  or  other  see  that  it  is  more  than  mineralogy. 
One  of  the  ideas  which  has  been  hitheric  entertained  in 

the 


12?  wme  I  '  Systems, 

the    natural  si  is,  thai  unity  of  composition  i 

companied  by  unity  <<f  form.     In  it  we   find  the  harmony 
of  nature,  and  it  suikcs  ihe  mind  as  an  immutable  lav  . 

I .    ;    ...  d  t->  be  a  miiK  r, 

I  should  say  to  him,   "  Go  to  Freyberg."     If  an  amateur, 
who  exhibited  no  proof  of  thorn  ulted  me,  I  V 

say   lo  him.  "  Go  to  Freyberg."     But  to  the  prom 

pher,  if  f   wished  his   philosophy  not  to  be 
impaired,  1  would  say,  "  Go  not  to  i 

be  allowed  to  terminate  this  memoir  by  some 
general  idea*  on  the  cause  of  litis  difference  between  the 
two  systems,  and  to  inquire  why  Werner  has  spoken  to 
artisans  rather  than  M.  Hatiy  who  has  written  for  philo- 


sophers 


Mechanics  in  England,  chemistry  in  France,  and  mi- 
neralogy in  Germany,  are,  if  we  may  so  speak,  the   three 
national   sciences.     They    form    a   striking   contract    with 
nomy  and  optics,  which,  in  consequence  of  the  few 
occasions  which   they  have  of  leaving  the  cabinets  of  the 
learned,  remain  within  the  pale  of  philosophy,  and  are  less 
ob>cured  by  errors  and  vulgar  prejudices.      The  people  dis- 
pense with  a  knowledge  of  the  stais ;  even  their  movements, 
their  distances,   are  unknown  by  them  in  nations  which 
have  extended  their  observations  furthest,  and  which,  cele- 
brated iu  the  records  of  navigation,  require  them  as  guides 
in  the  midst  of  the  ocean  to  pass  from  one  hemisphere  to 
the  other.    The'  greater  part  of  old  or  short-sighted  persons, 
nurse  lo  optics  to  remedy  iheir  natural  defects 
of  vision,  do  not  reason  on  the  implements  which  they  use. 
riven  the  naturalist,  quite  a  philosopher  as  he  may  be,  who 
discovers  iiving  worlds  on  the  leaf  of  a  plant,  is  not  always 
an  optician  ;  nor  is  he  obliged  to  be  so,   the  principle?  of 
cience  remaining  between  the  professor  of  physics  who 
.^  the  he  hi,  and  the  astronomer  who  contemplates  the 

Lei  nine   the   state   of  these    three   branches   of 

knowledge  among  each  of  the  three  nations,   and  consider 

in  each  under  the  twofold  point  of  view  of  art  and  of 

■In.  a  country  where  the  marvellous  progress  of  enlightened 

•  reed  them   to  invent  new   means  to  procure 
tew   profits,  it   was  necessary  to  imagine  machines  which 

combine  in  one  point  the  strength  of  several  am 
beeonomite  labour  and  expense,  and  to  place   at  their  dis- 
posal  almost  unlimited  resource-.      Manufactures  are  the 

.  r  in  tln._  i  the 
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fortunate  rage  for  machines,  so  necessary  to  their  flourishing 
manufactories,  is  there  generally  predominant.  In  all  the 
workshops  of  this  country  we  see  the  most  ingenious  appli- 
cations of  the  principles  of  mechanics,  and  in  no  other 
part  do  we  find  so  many  machines,  and  so  well  executed. 
At  different  periods  esteemed  works  on  machines  and  me- 
chanics have  appeared;  but  tne  one  in  which,  for  the  time 
it  was  written,  that  philosophy  which  is  the  appendage  of 
science  most  prevails  ;  that  to  which  the  finest  inventions 
of  the  human  mind,  the  differential  and  integral  caleuhis, 
have  contributed,  is  by  Leonard  Euler.  The  analytical 
mechanics  of  La  Grange,  still  more  profound,  and  raised  to 
the  highest  possible  degree  of  generalization,  ha.->  extended 
this  philosophical  spirit  ;  and,  while  machines  are  multi- 
plied in  England,  and  contributing  to  the  great  object  of 
private  interest  and  national  grandeur,  a  citizen  of  Basle, 
and  another  of  Piedmont,  without  machines  or  without 
havincr  under  their  eve  the  art   i  .  ianics,  but   imbued 

with  their  philosophy,  conceived  p,    fom  itions  on 

the  science. 

The  chemical  code  in  its  actual  form  has  been  establis  ed 
in  France  near  30 years;  and  it  is  amo::2;  philosophers  that 
it  has  begun  to  take  root.  The  observations  which  founded 
it  were  not  made  by  artisans,  but  by  men  of  learning;;  and 
protected  against  local  errors  and  popular  prejudices,  it  was 
not  obscured  in  its  origin.  The  .\ork  ot  Lavoisier  has  no 
equal  in  its  kind.  The  chemical  statks  of  Bertfol'et  con- 
tain the  excellent  philosophy  of  phaenorr  ihout 
which  there  is  no  chemistry.  The  idea  of  a  chemical  philo~ 
sophy  is  also  French,  and  we  owe  to  that  nation  the  greatest 
part  of  what  this  branch  of  our  knowledge  pos-esscs  truly 
philosophical  *. 

In  England,  theproducts  of  the  arts  and  chemical  manu- 
factures, as  well  as  the  greatest  part  of  all  others,  have  t  en 
carried  to  a  marvellous  degree  of  perfection.  In  contem- 
plating the  operations  which  daily  take  place,  they  are  en- 

*  It  may  be  neccsary  to  remind  the  Er.gli-h  reader  {hat  the  above  sen- 
tence- were  written  iu  France,  where  '.he  language  of  courtesy  has  long  -.ll- 
pc-r=ed>.-J  thai  or'  simple  truth:  under  such  circumstances  it  would  be  un- 
-  ingenious  and  learned  author  to  submit  these  expressions  to 
.  a  rigid  principles  of  the  logic  of  science  He  has  o^iy  adopted,  as  a 
matter  cf  common  civility,  the  sentiments  famil;ar  among  a  great  number 
of  lettered  Frenchmen,  who  are  quite  as  zealous  for  the  glory  of  ;hei  cojq- 
try  as  for  truth.  Some  of  the  most  distinguished  Parisian  philosophers, 
however,  are  conscious  of  their  obligations  to  oilier  cou.itrie;  .;' 

these  observed,  with  as  much  truth  as  politeness,  that   '<';  tt 

ch   lei  ettvtages  da  -i- 

— Traus. 
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ah  1  i*il  to  collect  a  series  of  phenomena:  hut  the  mind  more 
occupied  with  the  interest  of  the  manufacture  than  that  of 
science,  has  generally  dwelt  Ie86  on  the  explanation  of  facts 
than  on  their  utility.  Sonic  men  of  learning  nc . 
have  considered  chemistry  in  a  nhilosophical  view,  and  have 
copiously  distributed  over  Europe  that  multitude  of  mate- 
rials, accompanied  by  some  theoretical  explanations,  which 
the  French  chemists  afterwards  collected  into  the  beautiful 
edifice  which  so  deservedly  bears  the  name  of  the  theory  of 
Lavoisier  *. 

In  Germany  there  are  less  chemical  manufactures  in  ge- 
neral than  in  England  ;  nevertheless,  pharmacy,  which  is 
preeminently  the  chemical  art,  the  chemical  art  properly 
so  catted,  formerly  flourished  there  to  such  a  degree,  that 
it  was  proverbially  said,  that  the  perfection  of  therapeutics 
consisted  in  an  English  physician,  a  French  surgeon,  and 
a  German  apothecary.  The  analysis  of  minerals,  which  is 
nothing  but  an  art,  has  been  favoured  by  the  same  circum- 
stances which  disseminated  a  knowledge  of  mineralogy  in 
that  country.  But,  in  the  chemical  revolution  which  has 
taken  place  within  the  last  30  years,  the  Germans  are  the 
only  people  who  have  not  furnished  one  theoretical  fact, 
I  do  not  so  designate  the  discovery  of  a  metal  or  an  earth,) 
nor  an  idea  to  the  philosophy  of  the  science.  Stahl, 
Scheele,  without  mentioning  Margraaf  and  others,  merited 
and  acquired  a  high  reputation.  But  there  is  nothing  to 
hinder  the  artist  from  being  sometimes  a  man  of  genius, 
or  rather  the  man  of  genius  is  sometimes  reduced  to  be  an 
artist. 

Germany  includes  some  of  the  provinces  of  Europe  the 
richest  in  minerals,  and  we  there  find  the  most  ancient 
mines  explored.  As  ihe  government  is  partly  interested  in 
their  success,  it  has  believed  it  equally  advantageous  to  disse- 
minate publicly  as  much  knowledge  as  possible  on  this  Sub- 
let, in  order  that  the  advantages  which  should  result  might 
be  distributed  amorur  all  person 3,  and  return  to  itself.  En- 
gland has  also  very  rich  provinces;  the  mineralogical  ma- 
nufactures in  this  flourishing  island  have  not  remained 
behind  others.  But  individuals  being  much  more  interested 
in  their  success  than  the  government ;  each  one  has  sought 
particular  improvements  in  order  to  surpass  his  neighbour, 
and  has  taken  care  to  conceal  his  process.  France  has 
somewhat  neglected  mineralojiical  and  metallurgical  works, 
and  cannot  be  placed   in  the  same  rank  with  respect  to  the 

•  The  truth  conveyed  in  this  sentence  fully  compensates  for  the  insignifi- 
cant general  compliments  previously  bestowed  —  Tkax». 

arts 
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arts  which  depend  on  them.  Germany  possesses  numbers 
of  books  on  the  mirieralogical  art,  in  which  we  seek  in  vain 
for  an  idea  of  philosophy.  The  English  also  have  their 
detached  and  technical  woiks.  The  French  have  had  a 
Dolomieu  and  a  Haiiy. 

I  have  cited  these  examples  to  prove  that  the  philosophy 
of  a  science  does  not  always  accompany  the  art*  which  de- 
pend on  it.  Perhaps  we  might  oven  say,  notwithstanding 
their  apparent  relation,  that  they  are  often  in  an  inverse 
proportion  to  one  another,  as  well  among  individuals  as  na- 
tions. We  might  even  extend  this  observation  further, 
and  follow  it  in  the  moral  sciences,  and  even  demonstrate 
Generally  and  a  priori  that  it  is  an  inevitable  consequence 
of  the  nature  cf  things. 

LOCAL    ADVANTAGES    TO    SCIENCE. 

If  in  what  I  have  just  observed  on  these  three  sciences, 
we  remark  any  disproportion  between  the  causes  and  effects, 
it  is  because  the  latter  undergo  modifications  by  the  organi- 
zation of  society,  the  division  of  riches,  the  relations  be- 
tween necessitous  trade  and  enlightened  industry:  in  short, 
bv  all  the  circumstances  which  influence  the  manners  and 
characters  of  people.  In  England,  for  instance,  affluence, 
more  general  than  elsewhere,  enables  a  greater  number  of 
persons  to  live  independent  and  pursue  any  object  at  their 
pleasure.  The  habit  of  reflecting,  and  the  respect  which 
the  higher  branches  of  knowledge  insures,  favour  philoso- 
phical speculations,  however  manufactures  may  be  of  a 
more  direct  necessitv  to  the  state  and  more  lucrative  to  the 
individual.  A  necessary  consequence  of  this  state  of  things 
is,  that  with  a  much  greater  number  of  artisans,  we  should 
not  find  in  England  fewer  philosophers  than  elsewhere,  but 
that  we  shall, often  meet  persons  who  are  eminently  distin- 
guished in  both  respects.  In  France  there  is  less  necessity 
for  manufactures  and  commerce  ;  but  society  is  more  di- 
stinguished for  men  of  learning,  and  the  government  gives 
them  salaries  *\  there  are  fewer  artisans  but  not  fewer  philo- 

*  Were  it  not  foreign  to  the  sul  ject,  it  v,'ouid  be  easy  to  prove,  that  the 
mercenary  spirit  of  pensioners  or  hirelings  is  incompatible  with  the  spirit 
t>{  true  philosophy,  and  that  genius  is  always  most  advantageously  exhi- 
bited when  creating-  its  own  resources  The  anniversary  addresses  of  the 
present  enlightened  President  of  the  Royal  Society  have  occasionally  pour- 
trayed  with  the  hand  of  a  muster,  the  great  superiority  of  a  society  sup- 
ported by  the  voluntary  contributions  of  its  members,  •ver  that  of  a  body 
supported  by  the  charity  of  the  state,  and  acting  in  servile  obedience  to  the 
powers  that  be.  Fortunately,  we  have  no  pcrtswued  societies;  and  in  our 
National  Museum  there  is  more  oi  Werncrian  system  than  the  science  of 
*iineralojy.     Tk.o  *. 

sophers. 
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gophers.     In  Germany  the  sciences  are  exiled  to  the  utti- 

ies,  and  the  mo>t  flourishing  manufacture  i**  tli 
books:  they  have  many  learn*  >rs,  many 

and  a  multitude  or'  book-makers. 

The  stale  or  mineralogy  may  now  be  divined  accord 
to  the  circumstances  which  have  prevailed  at  its  establish- 
ment.    In    those  parts  where  the  abundance  of  minerals 
and  the  necessity  or'  art  have  given  it  birth,  we   I 
tb  sec  miners  more  expert  than  1 

have  a  better  fact  at  distinguishing  minerals  which  they 
detach  at  every  blow  of  the  hammer,  and  even  others  which 
th:y  do  not  meet  with  cverv  day.  They  will  soon  begi 
amass  Specimens,  will  form  collections,  and  organize  the 
confusion  under  the  name  of  science.  If  at  length  tftei  - 
should  arise  a  man  gifted  with  penetration  and  sagacity,  and 
who  felt  the  disad\  autoes  ot  this  disorder,  he  could  do 
much  to  facilitate  the  study  and  the  knowledge  of  minerals; 
but  having1  in  view  the  interest  of  miners,  his  system  would 
savour  of  it,  and  have  much  after  him  to  be  done  for  phi- 
phy.  If  he  adopted  easv  means,  which  neither  required 
great  profundity  of  thought  nor  a  chain  of  reasoning  to  be 
I,  we  should  see  multitudes  of  amateurs  cli- 
nselves  over  the  mountains  or  plunge  into  cavities 
searching  for  minerals.  Bv.t  if  the  trade  of  writer  is  a 
rce,  if  (lie  state  of  author  is  a  title  in  society,  what 
part  of  our  knowledge  offers  so  many  facilities  as  minera- 
logy ?  Learned  men  will  spring  up  from  its  touch  like  nan 
from  the  hand  of  Deucalion;  and  stones  will  be  thrown  in 
handfuls  before,  behind,  to  the  right  and  to  the  left:  they 
will  transpose,  arrange,  derange,  reason  or  not  reason,  write 
and  speak  without  ceasing.  Among  the  amateurs  of  cverv 
kind  that  Heaven  send*,  may  it  above  all  preserve  to  us  the 
amateurs  of  pebbles  ! 

If  it  be  not  the  necessity  of  an  art  which  directs  the  at- 
tention to  mineralogy,  it  will  assume  another  form.  It 
will  admit  principles  with  which  the  miner  may  dispense, 
and  will  take  care  not  to  become  popular,  I  have  heard  a 
person  very  well  versed  in  the  diagnosis  of  minerals,  and 
who  passes  for  being  very  able  at  distinguishing  the  colour, 
brilliancy,  cold  and  heat  of  specimen-,  say,  ti.at  without 
being  a  New  ton  one  could  not  comprehend  the  work  of  M. 
Hatiy.  A  very  well  informed  man,  the  possessor  of  one  of 
nest  cabinets  in  Germany,  author  of  a  work  printed 
on  vellum  ml  bound  in  morocco,  maintained  to  me 

that  the  system  of  Hviiiy  was    worth    nothing,  because  his 
cook  had  found  su  .i'ized  in  cubes  and  sugar    i  r 

stall  i  zed 
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stallized  in  rhomboids,  while  that  sugar  is  always  sugar. 
The  chief  director  of'  the  cabinet  of'  a  sovereign  also  did 
not  like  it,  because  Haiiy  pretended  to  prove  all  with  a  piece 
the  size  of  a  filbert.  A  director  in  chief  of  mines,  a 
supreme  and  secret  counsellor,  tired  of  the  ordinary  means 
of  carrving  otf  the  water  which  inundated  the  bottom  of 
a  mine,  travelled  eight  posts  of  Saxony  in  two  davs  to  con- 
sult me  on  the  means  of  decomposing  this  liquid  by  sul- 
phuric acid  or  bv  fire  ;  and  a  celebrated  professor  considered 
his  idea  poetical.  It  is  thus  that  every  extraordinary  idea, 
however  absurd  or  ridiculous  it  may  be,  is  qualified  in  Ger- 
many. 

A  particular  cause  has  still  contributed  to  the  confusion 
of  mineralogy.  The  animal  kingdom  is  that  of  the  three 
kingdoms  of  nature,  which,  in  proportion  to  its  richness, 
furnishes  the  smallest  number  of  species  useful  for  the  ne- 
cessities of  life,  and  the  characters  which  distinguish  them 
ere  marked  with  precision.  It  is  hence  that  the  knowledge 
of  individuals  should  precede  a  very  little  the  philosophy  of 
the  science,  that  is  to  say,  the  knowledge  of  the  species. 
The  vegetable  kingdom  has  not  been  exempt  from  its  por- 
tion of  enigmas,  to  which  ignorance  and  charlatanism  gave 
birth.  More  researches  were  necessary  to  find  the  true 
specific  characters  than  in  zoology,  and  the  species  furnish 
more  materials  for  the  arts.  The  labyrinth  of  mineralogy 
has  been  without  limits.  From  him  that  digged  in  the  earth 
without  ever  seeing  day,  to  him  that  had  made  a  studv  of 
ibis  part  of  nature,  each  had  his  svslem  and  created  names. 
The  resistance  which  some  minerals  gave  to  the  instruments 
employed  to  raise  them  determined  the  species  to  one,  the 
other  knew  them  only  by  the  value  of  their  contents.  Uti- 
lity gave  a  distinguished  place  to  such  substances;  the  want 
of  knowledge  to  orYer  means  made  such  others  he  rejected. 
The  habit  of  seeing  minerals  gives  a  certain  facility  in 
knowing  them  ;  the  little  precision  of  their  characters  gave 
birth  to  opportunities  for  confounding  them : — such  were  the 
resources  in  which  consisted  the  philosophy  of  mineraloov. 

In  the  contracted  views  of  those  who  exclude  from  nature 
every  thing  of  which  they  do  not  directly  feel  the  necessity, 
and  in  the  confusion  which  results  from  the  varied  use  of 
the  objects  that  philosophy  should  consider,  what  are  the 
resources  which  it  can  derive  from  the  arts  ?  In  the  shop  of 
the  joiner  philosophy  will  see  but  trees,  and  those  deprived 
of  hie.  Shall  it  consult  the  sculptor  on  the  products  of  the 
mineral  kingdom  ?  from  him  it  can  learn  to  know  but  a  very 
small  part  of  the  objects  to  which  the  science  extends.  Shall . 

it 
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lie  knowledge  of  (be  architect  with  that  of  the  joiner 

ri|  i  the    trv  ?   it  may  surcharge  its  list  of  repetitions, 

I]  have  seen  bat  a  part  of  what  it  searches  ;  for  the 

eing  all  the  objects  of  nature.     It 

overstep  it-    neasu're   in   certain  cases,   while  that  in 

rs    it  will  not  ne   enough  to  attain  it;   that    is 

. ,  it  will  totally  fail  of  <ts  end. 

•      '.       bail   -      say  is  the  utility  of  philosophy,  it 

n  exist  w     tout  it?  What  are  its  functions ?  and 

,  j  this  scaffolding   of  principles  when  empiricism  alone 

•  uffice  our  wants  ? 
ll  is  in  stripping  truth  of  the  deceptive  cover  under  which 
nice  has  disguised  it,  that  phiiosi  phy  renders  it  recog- 
>]  ■.      I!   it    goes  to  consult   in   their   workshops  those, 
iiave  lived  only  with   the   immediate  objects   of  their 
<r ;  if  it  questions  them  on  ai!   tut  advantages  which 
ma    be  derived,  and  on  the  process  which   thev  emplov  to 
incline  them  to  the  good  of  society  ;  if  it  passes   to   those 
who  conceive  that  the  universe  finishes  where  their  art  finds 
no  more  resources,  or  with  those  who  seek   the  materials 
which  they  require  in  a  more  extended  world,  it  is  in  order 
to  collect  all  that  is  seatttered  among  one  and  another;  it  is 
to  prune  what  is   superfluous,  and  to  determine  what  is 
worthy  to  be  preserved.      It  is  philosophy  which  illumines 
the  mind,  and  gives  brilliancy  to  the  true  light  which  should 
guide  its  progress.     It  marks  to  the  imagination   the  true 
point  where  the  judgement  stops,  and  beyond  which   illu- 
sions mislead  it;  and  if  among  the  phantoms  of  an  exalted 
mint!  it.  perceives  some  real  beings,   it  assigns  to  the  latter 
the  place  which    is  destined  for  them  in  the  catalogue  of 
human  know  ledge. 

It  is  thus  that  philosophy  has  elevated  some  arts  to  the 
rank  of  sciences,  that  it  has  perfected  some  others,  and 
that  it  protects  all  against  the  oversights  of  ignorance,  the 
attacks  of  barbarism,  and  the  lapse  of  ages.  The  art 
which  has  deposited  its  principles  in  the  archives  of  phi- 
losophy will  not  perish  but  with  it. 


XXIII.   On  the  Beats  of  Mr.  Bawke's  Douzcave,  or  common 
System  of  Twelve  musical  Notes.  By  a  Correspondent. 

To  Mr.  TJlock. 

Sir,  Oince  I  find  that  the  Rev.  C.J.  Smyth  is  engaged  in 
calculating  and  sending  you    the  beats  of  ditlerent  Systems 
of  Tuning,  1  am  desirous  of  contributing  my  mite  in  send- 
ing 
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rng  vou  the  lengths  of  strings,  vibrations  and  beats,  of  the 
irregular  doiizeave  system  of  the  Rev.  William  Hawke, 
which  has  been  treated  of,  or  referred  to,  in  four  places  in 
your  Magazine  (viz.  vol.  xxvi.  p.  171,  vol.  xxviii.  p.  304, 
vol.  xxx  p.  5,  and  vol.  xxxvi,  p.  47),  without  these  impor- 
tant particulars  having  been  published  ;  the  last  of  which,  the 
beats,  are  particularly  useful  in  showing  the  proportionate 
effect  or  annoyance  which  the  ear  will  receive  from  every 
false  concord  in  the  scale;  at  the  same  time  that  they 
furnish  an  almost  infinite  number  of  ways  of  tuning  this 
system,  or  of  checking  the  tuning  as  it  proceeds. 

I  am,    sir, 

Your  obedient  servant, 
London,  Feb.  9,  1811.  Jt  £>. 
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XXIV.  Communication   on    Water- Pressure  Engines.     By 
Mr.  J  o  h  n  Taylor. 


To  Mr.  Titloch. 

Sir,  Jln  your  Magazine  for  January,  1  have  just  seen  the 
remark  of  Mr.  John  Farey  on  a  passage  in  a  former  Number 
relative  to  an  improvement  of  mine  in  Water-pressure  En- 
Lines.  He  conceives  that  he  has  discovered  a  mistake  in 
"  Vol.  37.  No.  134.  Feb.  181 1,  J.  the 
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the  statement,  and  quotas  an  cvample  to  prove  it.  U  ap- 
peals to  mo  that  (he  onlv  mistake  in  the  paragraph  alluded 
to  is  this  :  that  a  relative  term  it  made  use  of  instead  of  a 
positive  one,  and  that  1 1  ere  fore  tt  nmv  be  variously  applied 
bv  different  person-,  aceordin<i  to  the  Standards  bv  which 
they  form  their  comparison  ot  size.  Mr.  Farey  mav  have 
been  in  the  habit  of  viewing  small  engines  ;  v  hiJe,  in  Corn- 
wall and  this  pait  or'  Devon,  we  are  surrounded  by  larg< 
ones. 

He  says  that  the  author  of  that  paragraph  has  made  a 
mistake,   when,   speaking   or'  Waaer- pressure   Engine.-*,    lr 

res  Itiat  w  none  have  yet  been  fully  made  upon  a 

large  scale,"  because,  as  lie  sttyi,  Mr.  Trevrtbick  erected  one 
m  Derbyshire,  which,  by  a  tall  of  144  feet,  pumped  the 
water  from  a  mine  48  feet  below  the  sdugh* 

No\V,  if  Mr.  Farey  sfHd  myself  wtere  severally  to  describe 
this  engine  as  to  its  magnitude,  judging  bv  the  effect  a- 
ne  relates  it,  I  apprehend  that  each  ot  m  would  appear  to 
.mother  person  fo  make  mi-takes  ;  for  I  conceive  that  he 
Mould  speak  of  it  as  being  on  "  a  lar<j;e  scale/'  and  I  should 

tainly  call  it  cue  on  a  small  scale. 

As  the  quantity  of  water  raised  by  the  engine  is  not 
Mateo,  it  is  possible  that  it  mav  be  somewhat  larger  than 
1  conceive  it  to  be  bv  the  onlv  mean-  he  has  afforded 
fail  r>\  forming  any  kind  of  judgement;  namely,  the  depth 
of  -IS  le'i,  {Jut  unless  t lie  volume  discharged  bv  the 
pumps  is  indeed  much  greater  than  generally  occurs  in 
mines  at  this  depth,  I  should  not  call  an  engine  which 
patiips  water  4S  Icet,  or  indeed  almcst  as  many  fathoms, 
one  on  a  large  scale. 

There  are  picture  engines   in  Cornwall    of  a  larger  size 

probably    than    the    one  Mr.  Farey  mentions,   on  Mr.  Tre- 

\niiiek's  plan,   I  believe,  as  well  as  on  other  constructions, 

.  and  with  evlindcrs  of  a  certain    diameter  they  answer  ex- 

tremelv  well  on  the  whole.    .But  pressure  engines  have  been 

icrallv  objected  lo,  l>v  those  who  have  seen  most  of  them. 
when  an  attempt  has  been  made  to  adapt  them  for  copious 
streams,  on  account  of  the  diiticultics  in  the  action  of  the 
pi -..'ons.  which;  Serve  tor  valves,  where  a  large  aperture  ior 
waterway  is  reijuircd. 

J  Javin<^purchn«ed  one  some  time  sine-,  fwa  mine  under 
niy  management,  of  a  size  winch  1  conceive  must  ue  larger 
than  the  one  in  Derbyshire,  ami  than  any  other  I  ever 
heard  of,  ]  found  the  inconveniences  in  Us  action  which 
were  apprehended,  and  it  was  to  remedy  these  incon- 
veniences that  I  endeavoured  to  contrive  a  new  construction 

for 
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for  the  valves.  I  belre/e  that  I  have  succeeded  ia  dojng 
what  1  wished,  and  that  the  valve  which  I  have  invented 
for  the  purpose  will  render  it  possible  to  erect  engines-of 
this  sort  for  fcttge  streams  of  water,  and  consequently  with 
cylinders  of  fairgc  diameters,  which  may  act  as  well  as  those 
formerly  erected  have  done  with  small  streams  applied  with 
considerable  falls. 

I  have  as  high  a  respect  for  the  talents  of  Mr. -Trevi  thick 
as  Mr.  Farey  can  have,  and  admire  the  ingenuity  displayed 
hv  him  in  the  construction  of  his  pressure  engines,  as  well 
as  m  other  instances.  I  believe  that  the  merit  of  bringing" 
this  kind  o:  engine  to  a  considerable  degree  of  perfection 
may  be  ascribed  to  him :  but  I  apprehend  he  only  recom- 
mended them  in  cases  where  a  small  stream  might  be  ap- 
plied with  a  considerable  fall. 

It  may,  however,  often  occur  in  certain  situations,  that 
it  should  be  desirable  to  apply  a  copious  stream  where  die 
fall  may  be  greater  than  any  overshot  wheel  can  well  be 
built  for,  or  where  wheels  cannot  conveniently  be  placed  : 
in  such  circumstances  I  think  my  engine  would  be  a  useful 
one. 

I  shall,  however,  speak  with  more  confidence  on  the  sub- 
ject when  its  merits  shall  have  been  more  fully  tried.  Per- 
haps I  may  at  a  fuiure  time  trouble  you  with  some  re- 
marks on  the  action  of  ihis  engine,  and  then  Mr.  Farey 
will  have  an  opportunity  of  comparing  it  with  those  which 
he  has  seen. 

I  am,  sir, 

Your  most  obedient  servant, 

Hohvell,  near  Tavistock,  J.  TaYLOR. 

Feb. 5, 1811. 

XXV.  On  the  Orbits  of  the  neitly  discovered  Planets.  By 
Mr.  Firmingkr,  late  Assistant  at  the  Royal  Observatory , 
Greenwich. 

Q 

Oincf.  the  discovery  of  the  four  small  planets  Ceres,  Pallas, 

Vesta,  and  Juno,  little  seems  to  have  been  known  in  this 
country  respecting  their  situations.  The  astronomers  on 
the  continent,  however,  have  been  more  successful,  and 
have  not  onlv  kept  up  a  constant  series  of  observations  on 
these  small  bodies,  but  have,  with  that  indefatigable  labom 
and  address  in  the  application  of  mathematics  to  every; de- 
partment of  science,  for  which  they  are  so. peculiarly  emi- 
nent,  availed  themselves  of  every  opportunity  .to'improve 
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lbc  dements  of   their  orbits,   and  have  given  from   time  to 
time  more  correct  eph<  meres  oi  their  geocentric  places.  I  n- 

'ortui.att.lv,  the  poiitii  1  affairs  pending  between  this  coun- 
try and  France  have  precluded  us  the  advantage  ot  their 
investigations.  It  is  therefore  much  to  be  regretted,  that 
none  of  our  own  mathematicians  and  astronomers  have 
imposed  upon  themselves  the  laudable  and  interesting  task 
of  furnishing  the  practical  astronomer  with  such  helps  a3 
might  enable  him  to  observe  these  planets  at  least  in  I 
positions  of  their  orbits  the  most  necessary  to  give  the 
best  determinations  of  their'  respective  elements.  Plate  III, 
first  given  by  Mr.  Bode,  but  considerably  enlarged,  repre- 
sents the  relative  situations  of  the  orbits  of  these  four 
planets,  with  respect  10  themselves,  to  Mars,  and  to  the 
Earth.  The  dotted  parts  of  the  circles  icpresent  the 
southern  half  of  their  orbits j  and  the  undotted  parts  the 
northern  half.  1  he  positions  of  the  planets  on  their  re- 
spective orbits  will  be  seen  from  the  following  tables  of  re- 
ference. 


POSITIONS  OF  CERES. 

a  January  1,  1508. 
b  July  1,'  1508. 
c  January  1,  1809. 
d  July  l,  1S0Q. 
e  January  1,   1810. 
/July  1,'  1810. 
g  July  1,  1811. 
h  January  1,  181  J. 
i  July  l/lS12. 


POSITIONS   OF  PALLAS. 

1  January  1,  1808. 

2  July  1,  1S08. 

3  January  1,  1800. 

4  July  1,"  1809. 

5  January  1,  IS10. 

6  July  I,  1S10. 

7  January  1,  1811. 

8  July  1/  1811. 

9  January  I,  1812. 
10  July  1,"  1812. 


POSITIONS  OF  VESTA. 


h    May  2,  180S. 
I    November  2,  1808. 
m  May  18,  1S09- 
ft   May  29,  1807. 
0   June  19,  1807- 


POSITIONS  OF  JUNO. 

y.  January  1,  1808. 

£  July  l,'  1P08. 

7r  January  1,  160f». 

w  July  1,'  1509- 

£  January  1,  1610. 

$  July  1,  1810. 

y  January  1 ,  1811. 

7  July  1,"  1811. 

/3  January  1,  1812. 

N.  E. — Mr.  Groombridge,  whose  indefatigable  labours 
have  been  already  so  productive  of  improvements  in  practi- 
cal astronomy,  has  observed  Ceres  at  the  last  opposition, 

which 
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which  happened  on  February  1 7th.  The  observed  place, 
which  he  has  done  mc  the  honour  to  communicate,  agrees 
with  surprising  exactness  to  the  computed  one  deduced 
from  the  last  and  most  improved  elements.  Mr.  Groom- 
bridire,  I  believe,  is  the  only  astronomer  in  this  country 
who  has  observed  this  opposition. 

XXVI.  Description  of  a  Burning  Mirror,  by  means  of 
ivkich  we  may  reflect  arid  fix  on  any  Object,  whether  at 
Rest  or  in  Motion,  the  solar  Bays  in  as  great  a  Quantity 
as  we  please.  By  F.  Peyhard,  Professor  of  Mathematics 
in  the  Bonaparte  Lyceum.     Translated Jrom,  the  French. 

Report   made  to  the  Class   of  Physical  and  Matliematical 
Sciences  of  the  French  Institute  on  th-j  above  Subject. 

JYl.  Pryrard.  who  has  recently  published  an  elegant  trans- 
lation of  the  works  of  Archimedes  naturally  turned  his 
attention  to  the  way  in  which  that  great  geometrician  is 
said  to  have  set  fire   to   the   fleet  a  cellus    before   Sy- 

racuse. The  ancients  and  the  authors  of  the  middle  age 
assert  that  he  employed  a  burning  mirror  ;  but  none  of 
them  enter  into  details  ample  enough  to  give  us  an  exact 
knowledge  of  his  process.  Authemius,  who  in  the  sixth 
c.ntury  built  the  church  of  Si.  Sophia  at  Constantinople, 
and  who  seems  to  have  been  an  excellent  architect,  sug- 
gested an  assemblage  of -p]ain  mirrors  which  might  produce 
the  same  effect  with  the  mirror  of  Archimedes.  S:nce  tlia.t 
period,  Kirciicr,  who  perhaps  was  not  acquainted  with  the 
works  of  Anthemius,  proposed  something  similar.  Fi- 
nally, wilhin  these  few  rears,  M.  de  Butfon  contrived  a 
burning  mirror  composed  of  16*8  plain  glasses-^  and  every 
person  is  acquainted  with  his  experiments  on  the  subject. 
The  above  three  processes,  which  are  all  closely  alike,  are 
attended  with  serious  inconveniences. 

Tn  order  that  a  mirror  may  reflect  upon  one  point  the  rays 
of  the  sun,  regarded  as  parallel  to  each  other,  we  know  that 
its  reflecting  surface  ought  to  form  part  of  that  or  a  parabo- 
loid of  revolution,  the  axis  of  which  is  parallel  to  the  ravs 
of  light,  and  the  focus  of  which  is  a  point  of  union.  If  the 
mirror  should  be  composed  of  a  great  number  of  plain 
mirrors  ol  a  middling  size,  the  planes  of  these  last  ought  to 
be  parallel,  each  to  the  tangent  plane  at  the  surface  of  the 
paraboloid,  at  the  point  where  it  is  cut  by  the  corresponding 
vector  rav.  Now,.in  virtue  of  the  sun's  motion,  the  posi- 
tion of  the  axis   of  the  paraboloid   changes  in  a  very  rapid 

I  3  manner 
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maimer.  Tr  rt  iiic<  ••.uvJ  therefore,  if  the  form  of  the  mirror 
be  invariable,  that  this  mirror  should  turn  entirely  with  the 
siin  around  the  focus  ;  which  appear j  impracticable  :  and  if 
t}ie  i  l«-nu:i'-  of  which  it  is  comprised  are  moveable,  inde- 
pendently of  each  other,  each  >t  these  plain  elements  must 
turn  in  sufch  a  way  as  to  he  constantly  perpendicular  to  the 
straight  line,  which  divides  into  tun  equal  parts  the  amrle 
formed  by  the  rav  of  the  sun  and  the  corresponding  vector 
ray. 

■  It  seems  difficult  to  give  to  the  efcrnetitavy  mirrors  the 
motion  in  question,  by  means  of  a  machine,  less  perhaps 
on  account  of  the  changes  of  declination  of  the  sun  ren- 
dering the  machine  complicated,  than  because  the  dilatation 
of  the  metallic  rods  which  would  transmit  the  motion, 
might  change  in  a  remarkable  and  unforeseen  manner  the 
directions  of  theelementary  mirror?,  and  because  the  inevi- 
table shakings  would  give  to  these  mirrors  a  vibratorv  mo? 
tion,  which  would  keep  the  individual  images  in  a  perpe- 
tual agitation. 

There  remains  therefore  no  other  reasonable  method  cf 
composing;  a  burning  lens  of  several  plain  mirrors,  than  to 
confide  each  of  them  to  a  person  individually  instructed 
how  to  keep  it  in  the  position  in  which  it  ought  to  be  in 
order  10  reflect  the  image  of  the  sun  on  any  determinate 
point,  and  to  varv  this  position  conformably  to  the  motion 
of  the  sun.  But  M.  Pevrard  truly  observes,  that  this  me- 
thod is  attended  with  an  inconvenience  which  completely 
opposes  its  success.  It  is  verv  easy,  in  truth,  for  a  simile 
attentive  person,  conveniently  placed,  to  direct  on  a  given 
point  the  imaee  of  the  sun  reliected  by  a  mirror  of  middling 
size,  and  to  keep  it  there  in  spite  of  the  motion  of  the  sun: 
nav,  the  difficulty  would  not  be  great  for  three  or  four  per- 
sons to  <lo  the  Pah*  thiftg  at  once.  But  if  50,  100,  or  2U0 
persons  were  to  lorm  in  this  manner  a  bucarag  focus,  as 
none  of  them  could  distinguish  the  image  which  he  sends 
from  that  .-.  hiehis  sent  by  the  others, — if  a  single  one 
among  those  in*3gP$  was  removed  from  the  focus,  each  of 
the  petforni'-rs  would  wish  -to  ascertain  if  it  was  his  :  an 
agitation  and  confusion  would  hence  ensue,  which  would 
hinder  the  focus  from  being  formed.  It  is  this  inconvenience 
which  M.  lVvrard  has  set  about  remedying,  and  he  obviatts 
it  m  a  verv  ingenious  manner-  With  this  view  he  iur- 
uishes  each  of  his  mirrors  with  a  simple  apparatus  which 
we  shall  now  describe. 

A  small  glass  supported  on  atrivit,  and  furnished  with 

two  wires  w  hich  cross  each  other  at  the  focus  of  the  glass, 

-  .  may 
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niay  he  easily  directed  to  any  given  point.  It  is  kept  in- this- 
position  bv  two  screws.  The  glass,  without  changing  its 
direction,  is  moveable  on  us  axis  between  two  collars,  and. 
may  be  maintained  in  all  its  positions  around  this  axis  by 
another  screw  :  it  projects  outwards  from  the  mirror,  which 
it  carries  round  along  with  it  on  its  axis,  and  which,  inde- 
pendently of  this  motion,  mav  turn  around  a  particular  axis 
porpendiular  to  that  of  the  object  glass.  We  turn  the  glass 
on  its  axis  until  the  particular  axis  of  the  mirror  is  perpendi- 
cular to  the  plane  formed  by  the  incident  and  reflected  rajs, 
and  we  keep  it  in  this  position  by  the  screw.  Finally,  we 
mm  the  mi  ror  on  its  particular  axis  until  the  rays  reflected 
are  parclhl  to  the  axis  of  the  glass,  and  we  are  then  certain 
that  th-e  image  of  the  sun  is  upon  the  object  towaids  whiah 
the  glass  is  directed. 

The  two  motions  just  mentioned  are  executed  one  after 
another,  and  are  susceptible  of  very  great  precision.  Wvh 
respect  to  the  first,  when  the  particular  axis  of  the  mirror 
is  perpendicular  to  the  plant  of  the  incident  and  reflected 
rays,  the  edge  of  the  frame  which  is  perpendicular  to  the 
particular  axis  or'  the  mirror  has  a  shade  which  is  in  a  plane 
parallel  to  that  of  the  incident  and  reflected  rays,  and  con- 
sequently parallel  to  the  axis  of  the  glass.  Thus  this  shade 
ought  to  cut  the  face  of  a  salient  index  outside  of  the  glass, 
in  a  straight  line  which  is  at  the  Maine  distance' from  the 
axis  of  the  glass  with  the  edge  of  the  frame.  This  straight 
line  being  therefore  traced  on  the  face  of  the  index,  in 
order  to  execute  the  first  motion,  it  is  sufficient  to  turn' the 
glass  on  its  axis  until  the  shadow  of  the  frame  of  the  mir- 
ror coincides  with  tiie  straight  line  traced  on  the  index; 
which  is  of  sufficient  precision. 

With  respect  to  the  second  motion,  it  is  clear  that  when 
the  mirror  is  placed  in  such  a  wav  that  the  reflected  ravs 
are  parallel  to  the  axis  of  the  glass,  if  upon  the  particular 
axis  of  the  mirror,  and  quite  close  to  the  edges  of  the  frame, 
we  have  rubbed  oft'  the  plating  of  the  glass  on  a  small 
piece,  this  defect  in  the  plating  will  produce  a  shadow  which 
will  fail  on  the  middle  of  the  straight  line  of  the  index. 
Therefore  this  middle  point  being  marked  before  hand  on 
the  index,  in  order  to  execute  the  second  motion,  it  is  suf- 
ficient to  turn  the  mirror  on  its  particular  axis  until  the 
shadow  of  the  scratched  part  falls  on  this  point;  which  if* 
equally  precise  with  the  first  motion. 

We  see,  therefore,  that  assistants  in  any  number  may 
each  direct  the  ima'je  thev  severally  produce  on  the  point 
indicated  for  the  focus,  without  being  obliged  to  observe  his- 
neighbours.    It' may  be  noticed,  jiiso_,  that  the  motion  of  the 

I  i  sua 
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•:-un  in    it*  diurnal  arc    is  not  so  rapid,  but  that  one  per. 
vnav  direcf  ten  mirrors  close  u>  each  o\he-i  ;  .1  <  .  cum^tancc 
wji  1  .iminisln  :s  the  expense  and  labour  at- 

tending the  operation. 

dude  that  M.  Peyrard  has  brought  the  cou- 
sin I  huiniii;:  ".lipoid  of  several  plain  mir- 
rors tq  a  perfection  which  these  machines  had,  noi  hitherto 
acquired,  and  which  seems  to  us  to  be  worthy  oi  the  at- 
tention of  the  CI) 

ned  Cuarlks,  Rociion,  Mqkgb, 

Paris,  3d  August,  1  Reporter. 

The  Class  approves  of  the  above  report,  and  adopts  itj 
conclusions. 

4th  A^-ust,  1807.  led      Delambre, 

Perpetual  Se> 

M.  Peyrard's  Description  of  his  Machine. 

This  burning  mirror  consists  of  an  assemblage  of  ; 
silvered  looking-glasses.     Every  glass   is  arranged   in   the 
following  manner : 

An  object  glass  AB  (fig.  1,  Plate  IV.)  is  moveable  on  its 
axis  between  two  collars  CC,  CfC9  which  are  fixed  with  a 
piece  of  metal  DD. 

The  small  aperture  of  the  glass  is  at  A,  and  the  large  one 
at  B  :  two  wires  cross  each  other  at  right  angles  at  the 
centre  of  the  large  aperture. 

A  screw  E  acts  on 'the  object  glass,  and  keeps  it  in  the 
position  which  we  wish  to  give  to  it. 

The  object  glass  is  mounted  on  a  stand  like  a  common 
object  glass,  so  that  we  may  direct  its  axis  towards  a  given 
point  :   two  screws  F  and  G  retain  it  in  its  position. 

The  middle  of  the  object  glass  is  surmounted  by  a  cy- 
linder 1\T  M',  the  upper  base  of  which  is  parallel  to  the  axis 
of  the  object  glass. 

A  branch  of  iron  II  1.1  II,  wrought  square,  is  fixed  with 
the  object  gl 

A  f; -uncd  looking-glass  turns  on  two  pivots  MM,  00. 
The  straight  line  winch  passes  through  the  centre  of  the 
pivots  is  tangent  to  the"  posterior  lace  of  the  mirror,  and 
perpendicular  on  the  axis  of  the  object  glass. 

The  black  trace  \N,  which  is  occasioned  by  the  scratch 
in  the  plating,  is  divided  into  two  equal  parts  by  the  axis  of 
the  mirror. 

The  large  aperture  of  the  object  glass  is  surmounted  with 

a  plate  ol    metal  which  is  lived  with  it.     Before  this  plate  is 

a  square  plate  ZZ,   on    which   arc    traced  the  straight  lints 

.  YY,   which   intersect   at   right   angles.     The   square 

plate 
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plate  has  a  stalk  which  S  a  square  hole  made  in  the 

fixed  plate.     The  square  plate  may  be  moved  from   right  to 
left,  and  lowered  or  raised  :   a  screw  placed  behind  the  ,' 
plate   keeps  the  moveable  plate  in   the  position    which    we 
wiih  to  give  it.  ' 

The  moveable  plate  ought  to  be  placed  in  such  a  way  that 
the  straight  line   XX  if  prolong  -s  by   ilie   a:.  . 

the  object  glass,  and  is  parallel  to  the  particular  axis  of  the 
mirror,  and  so  as  that  the   distance   rpflBi   th  -  .  line 

YY  to  the  axis  of  the  object  glass  is  equal  to  the  distance 
from  the  straight  line  IK  to  this  same  axis.  The  plate  ZZ 
being  so  placed,  it  is  evident  that  the  straight  line  YY  will 
be  parallel  to  IK,  and  that  the  straight  line  drawn  from  the 
point  at  which  the  av.s  of  the  mirror  cuts  IK  to  the  point 
at  which  XX  cuts  YY,  will  be  parallel  to  the  axis  of  the 
object  glass. 

The  piece  QQ'  is   a   spring  fixed  at  0/  with  the  sqi: 
This  spring  is  traversed  at  O  by  the  screw  KO.     On  turn- 
ing this   screw,    the  extremity   of  the  square  presses  the 
pivot  00  on  ihe  frame  of  th<  glass. 

The  square  HHH  is  surmounted  by  an  assemblage  of 
pieces  represented  in  fig.  <2.  The  piece  a  b  and  the 
00  are  ranged  in  an  invariable  manner.  The  extremity  of 
the  square  and  the  pitce  VV  have  a  square  hole  which  re- 
ceives the  pivot  00.  When  we  turn  the  screw  T, 
piece  a  b  may  be  moved  before  or  behind;  and  when  we 
turn  the  screw  S,  the  piece  VV  may  be  moved  from  right 
to  left  with  the  piece  a  b. 

In  order  to  give  the  axis  of  the  mirror  a  position  perpen- 
dicular on  the  axis  of  the  object  glass,  and  to  place  the 
moveable  plate  ZZ  (fig.  i.)  in  such  a  manner  that  the 
s-.raight  line  drawn  from  the  point  at  which  the  axis  of  the 
mirror  cuts  the  line  IK,  to  the  point  at  which  XX  cuts  YY, 
be  parallel  to  IK,  and  finally,  in  order  to  place  the 
straight  line  YY  parallel  to  IK,  I  act  in  the  following 
manner  : 

I  place  the  mirror  in  such  a  manner  that  the  straight 
line  IK  cuts  at  right  angles  the  axis  of  the  object  glass.  I 
turn  the  screw  T,  and  bring  the  lower  edge  of  the  frame  to 
be  tangent  to  the  circular  surfaceMMj  which  is  parallel  to 
the  axis  of  the  object  glass.  I  afterwards  turn  the  screw  T 
in  or   =  .  the  piece  a  b  (fig.  -2.)  in  an  invariable  manner. 

I  arteruards  direct  the  axis  of  the  mirror  on  a  point  of  a 
plain  suriace  placed  at  a  certain  distance.  This  point  must 
be  in  the  vertical  plane  which  passes  by  the  eye  of  the  ob- 
server and  by  the  centre  of  the  sun,  and  this  plane  must  be 

perpendicular 
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m  the  plain  surFa»c  e  nv  ivti 

Bv  this  point,  I  draw  a  horizontal  straight  lm< ,  and  s< 

out  from  this  point,  I  take  a  second  fxMri!  W  ■:<  h  is  as  far 
from  the  first  a->  is  the  cetltrte  »f  the  m.'.-T  from  the  axis 
of  the  object  glass.  I  unscrew  at  S.  I  turn  the  ol 
glass  on  its  axis  ;  the  miiror  al90  on  it>  particular  axis,  and 
i/ance  or  retract  the  piece;  VV  mini  the  centre  of  the 
ittiagt  >  on  the  second  point.     I  fix  the    piece 

'  .     ]  afterwards  place   the  ptefee  '///,  in  such  a  way  the.t 

the  shadow  of  the  straight  Fine  IK  falls  on  the  straight  line 

the  shadow  of  MM  mav  he  divided  into  two 

equal  parts  by  the  straight  line  XX,  and  I  fix  the  piece  ZZ. 

The  mirror  being  thus  nVbufttexl,  it  is  evident  that,  what- 
ever be  the  point  mi  which  we  mav  have  directed  the  axis 
of  the  object  gia?-,  the  shadow  of  NN,  and  consequently 
all  the  rays  reflected  by  the  surface  of  the  mirror,  will  be 
parallel  to  the  axis  of  the  object  glass,  provided  the  shadow 
of  IK  falls  on  YY,  and  the  shadow  of  NN  is  divided  into 
two  equal  parts  by  the  straight  line  XX. 

The  mirror  being  thus  arranged,  the  following  is  the 
method  of  using  it  : 

In  order  to  bring  the  image  of  the  sun  on  any  given  ob- 
ject, we  must  first  direct  the  axis  of  the  object  glass  on  any 
given  point  of  the  object;  £dly,turn  the  object  glass  on  its 
axis  until  the  shadow  of  the  line  IK  falls  on  the  line  YY  ; 
-kl!v,  turn  the  mirror  on  its  particular  axis  until  the  shadow 
of  the  band  MM  is  divided  into  two  equal  parts  by  the 
straight  line  XX. 

These  three  operations,  being  finished,  it  is  evident  that 
the  image  of  the  sun  will  fat|  on  the  given  object  ;  or,  to 
speak  more  correctly,  the  centre  of  the  image  reflected,  in- 
stead of  being  on  the  point  of  the  object  upon  which  we 
have  directed  the  axis  of  the  object  glass,  wiil  be  at  a  di- 
sfahefi  from  it  equal  to  that  which  is  between  the  centre  of 
the  niiiror  and  the  axis  of  the  object  qIj— . 

If  in  prop  rtion  as  Mhe  sun  advances  we  take  care  to 
keep  the  shadow  of  the  straight  line  IK  on  the  Straight  line 
YY,  and  the  shadow  of  NN'brt  the  straight  line  XX,  so 
that  the  straight  line  XX  may  divide  the  shadow  of  >JN 
into  two  equal  parts,  it  is  evident  that  the  image  will  pre- 
it^  fr.-t  position  as  i-mg  as  We  please. 

Let  us  now  suppose    that   we    have   a    great   number   of 

these    minors;   that   they    an-   placed    bv  the    side  of   one 

another    in    rows    above   each  other;   and    let    us   suppose 

that  ea~h  of  these  mnrnrs  is  directed  bv  a  single  individual. 

:it  that  the  images'  reflected  by  the  mirrors  will  be 

brou^h: 
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brought    upon  the  same  object,  and  that  they  will  remain 
fixed   upon  it  as  long  as  we  please. 

I  have  said  that  it  will  require  as  many  persons  as  there 
are  mirrors  ;  but  it  is  easy  to  foresee  that  a  single  person 
might  easily  direct  ten  or  even  twenty  mirrors,  without 
having  reason  to  apprehend  any  displacement  of  the  focus, 
or  the  dispersion  of  the  image*. 

if  the  object  on  which  we  wish  to  bring  the  images  of  the 
sun  was  in  motion,  it  would  be  necessarv  that  each  mirror 
should  be  directed  bv  two  persons:  one  would  be  instructed 
constantly  to  direct  the  axis  of  the  object  glass  on  the 
thing  in  motion,  while  the  other  would  be  instructed  to 
throw  the  shadow  of  the  straight  line  IK  on  the  straight 
line  YY,  3nd  the  shadow  or' the  pivot  NX  on  the  straight 
hue  XX,  so  as  that  this  straight  line  might  divide  the 
shadow  of  the  pivot  into  two  equal  parts. 

Such  is  the  burning  mirror  which  I  have  contrived. 
The  construction  is  very  simple  ;  the  method  of  using  it 
is  easy  ;  and  it  is  bevond  doubt,  that  by  its  means  we  mav 
reflect  and  fix  on  an  object  at  rest,  or  in  motion,  the  solar 
ravs,  in  as  great  a  quantity  as  we  please. 

I  shall  now  show  what  are  the  effects  which  my  mirror 
is  capable  of  producing. 

Buffon  ascertained  by  several  experiments,  that  the  light 
of  the  sun  reflected  bv  a  looking  glass  did  not  lose,  at 
short  distances,  more  than  one  half  by  reflection  ;  that  it 
lost,  at  great  distances,  scarcely  any  of  its  force  from  the 
thickness  of  the  air  which  it  had  to  pass  through  ;  and  that 
its  force  was  diminished  solely  in  an  inverse  ratio  to  the 
augmentation  of  the  surfaces  which  it  might  occupy  upon 
planes  perpendicular  on  the  reflected  rays*. 

This  being  granted,  let  us  suppose  that  the  glasses  of 
every  mirror  are  each  of  them  Ave  decimetres  high  and  six 
broad.  [  take  them  to  be  greater  in  breadth  than  height, 
in  order  that  the  images  reflected  may  have  their  height 
nearly  equal  to  their  breadth  ;  for  the  ravs  of  the  sun  being 
aiwavs  perpendicular  on  the  axis  of  everv  glass,  while  thev 
are  more  or  less  inclined  on  the  line  IfC,  if  the  height  of 
the  glasses  was  equal  to  their  breadth,  when  the  rays  of 
t.he  sup  were  not  peipendicular  on  the  plane  of  the  glasses, 
the  heights  or  the  images  of  the  sun  vv.culd  be  always  smaller 
than  tfeeir  breadths. 

.  In  order  to  calculate  with  more  facility  the  effects  of  mv 
mirror,  i   suppose  that   the  glasses  are  of  a  circular  form, 

*  See  (he  'Mtnolerr.ent  to   BufFun'2  Nufural  H;storv,  4to  edit.  Pari3  1774, 

having 
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g  a  diameter  of  five  <  -,  and  that  they  receive 

perpendicularly   the  solar   rays.     The  images   reflected   by 
the  glasses  oi   my  minor  being  larger  than  ihe  irnag* 

i  by  these  crrculai  evident  that  my  results 

will  be  something  too  small. 

The  apparent  diameter  oh  the  sun  being  35  minutes,  it  is 
evident  that  every  point  of  a  glass  reflects  a  luminous  cone, 
the  section  of  which  through  the  axis  forms  an  angle  of  32'. 

This  being  granted,  let  AB,  lis:.  3,  be  the  diameter  of  a 
.is  diameter  be  five  decimetres.     Let 
•  that  the  straight  line  CD,  drawn  from  the  centre 
of  the  sun  on  the  centre  of  this  glass,  is  perpendicular  on  its 
plane,     ii \-  the    straight  line  A"B  and  by   the  straight  line 
->  draw  a  plane,  and  lei  the  straight  lines  AE,  BF 
be  the  intersections  of  the  seeling  plane  and  of  the  surface 
of  the    bundle   of  light   reflected    bv    this    glass.       If  the 
les1  EA;,  FB  are  prolonged,  they  will   meet  in  a 
point  G,  and  form  an  angle  or  Q2  minutes.    In  fact,  the  ap- 
parent diartieleir  of  the  sun  being  3<2  minutes,  each  point  of 
the  glass  necessarily  reflects  a  luminous  cone,   the   section 
of  which    by  the  axis  forms  an  angle  of  3  2   minutes. 
the  straight  line  iJA  be  the.  axis  of  the  luminous  con 
fleeted  by  the  point  A  of  the  glass,  and  the  right  line  KB 
t  the  luminous  cone  reflected  bv  the  point  B.     It 
is  evident  that  the  angles  EAH,  FBK,  will  be  each  id".   But 
the  angles  EAH,  FBK,  are  equal  to  the  angles  EGC,  FGC, 
since   the   three   Strctighl    lines   !  J. \,  CG,  KB,  are  parallel  ; 
therefore  EGF  is  equal    to  the  sum  of  the  angles 

C,  whTcharcSi'.    Therefore  the  angle  EGPii 

It  now  remains  to  calculate  at  what  distance  from  the 
mirror  the  image  reflected  will  be  double,  triple,  quadruple, 
Sec.  to  the  surface  of  the  rcflefetirie  fB&ss:  For  this  pur- 
pose J  first  calculate  the  distance  CD,  making  this  pro- 
portion: tang.  AGD  .  R  :  :  AD  :  G0;  or  rather,  1 
16'  :  R  :  :  0';"lri\?5  :  GD ;  and   I    find  that  GD  is  53'V2. 

I  afterwards  try  at  what  distance  from  the  gl  iss  the  re- 
flected image  is  double,  triple,  quadruple,  &c.  to  the  surface 
of  the  giass.  Let  Us  suppose  that  it  is  double  in  LM, 
triple  in  NO,  quadruple  in  EF,  &C; 

In  order  to  find  the  distances  DP,  DO,  DC,  ccc  I  con- 
duct mvself  as  follows  ; 

In  order  to  find  DP,  I  form    this  proportion  : 

A\]  :  LM  :  :  GD  :  GPj  or  rather  1:2::  (53m,72): : GP~; 

on  account   of  AD  being  the.   half  of  LM,  when  the  sur- 
face of  the  glass  is  the  half  of  the  image  reflected. 

Knowing; 


Description  of  a  Burning  Mirror, 

Knowing  the  value  of  AP,  I  take  its  square  root  :  from 
this  root  I  cut  off  GD,  i.  e.  53!",72,  and  I  find  <2:~n,25, 
Whence  I  conclude  that  the  image  reflected  is  double  the 
surface  of  the  glass  when   it  is  removed  2fm^35'. 

In  order  to  find  the  distance  DO,  we  should  make  this 


proportion  :  1  :  3  :  :  (53m,72)-  :  GO.  In  order  to  find  the 
other  distances,  we  ought  to  conduct  ourselves  in  a  similar 
maimer. 

I  have  calculated  these  distances,  and  I  find  the  foliov 
results  : 

The  Image  being  The  distance  is 

Double 

Triple 39   .33 

Quadruple 53  ,72 

Quintuple    66  ,41 

Sextuple 7  7  ,86 

Septuple SS  ,41 

Octuple 95     22 

Nonuple 107  ,44 

Decuple Li6  ,16 

It  is  almost  unnecessary  to  say,  that  these  distances 
would  he  double,  triple,  quadruple,  Sec.  if  the  diameters  of 
my  glasses,  instead  of  being  five  decimetres,  were  ten, 
fifteen,  twenty,  Sec.  decimetres. 

Let  us  suppose  a  certain  number  of  my  mirrors,  and  sup- 
pose that  at  a  very  small  distance  the  images  of  these  mirrors 
united  on  the  same  object  are  capable  of  producing  a  cer- 
tain degree  of  heat.  It  follows,  according  to  the  results' 
which  I  have  obtained,  that  in  order  to  produce  the  same 
degree  of  heat  at  a  distance  of  22m,25,  39:n,33,  53m,7£. 
we  must  double,  triple,  quadruple,  Sec.  the  number  of 
mirrors.  It  also  follows,  that  at  one  of  the  distances  cal- 
culated above,  we  mav  produce  a  heat  at  least  equal  to  that 
which  would  be  produced  by  the  heat  of  the  sun,  reoeaied 
as  often  as  we  pleased. 

But  how  many  times  must  we  repeat  the  heat  of  the 
sun  in  order  to  boil  water,  set  fire  to  wood,  or  melt,  calcine 
and  evaporate  metals,  Sec?  These  questions  are  not  vet 
resplyed.  By  means  of  my  mirror  they  mi^ht.  And  in 
order  to  gratify  in  some  measure  the  curiosity  of  niy 
readers,  I  shall  try  to  resolve  some  of  these  questions,  takina 
as  a  basis  the  experiments  which  Buffon  made  with  his 
burning  mirror. 

The  glasses  of  which  BufTbn's  mirror  was  composed 
were  each   six   inches    high  by  eight  broad.     In  order  to 

sim| 
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amplify  the  calculations,  I  shall  in  the  first  place  suppose 
that,  when  Buflun  made  his  experiment-,  each  of  the  g!ai 
of  his  mirror  produced  an  effect  equally  great  with  what 
WOulti  have  been  dOne  by  a  circular  glass  of  the  same  sur- 
i'acc,  on  which  the  solar  rays  would  fall  perpendicularlv. 
I  shall  afterwards  suppose,  that  all  the  images  reflected  hv 
the  glasses  of  his  minor  were  applied  exactly  upon  each 
other. 

But  it  is  beyond  a  douht,  that  each  of  the  gla-scs  of 
Button's  mirror  produced  an  effect  smaller  than  that  whi'.h, 
would  hue  been  produced  by  a  glass  on  which  the  solar 
rays  would  have  fallen  perpendicularlv  ;  for,  the  solar  rays 
falling  obliquely  on  the  glasses  of  his  mirror,  it  is  evident 
that  the  ouantity  of  the  ravs  reflected  was  smaller  than  it 
would  have  been  if  the  solar  ravs  had  fallen  perpendicularly 
on  the  glasses;  and  1  shall  presently  show  that  with  Button's* 
mirror  it  is  impossible  to  thro*  precisely  the  images  of  the 
>i:n  upon  each  other.  It  follows  therefore,  that  by  taking 
as  a  basis  the  experiments  of  BulYon,  mv  results  will  be  too 
great. 

On  the  C.»d  of  March,  at  mid-dav,  BufTon  at  a  distance 
oC  CO  fq*t  cct  fire  to  a  plank  of  tarred  beech-wood,  with 
forty  glasses,  t he  mirror  forming  with  the  sun  an  angle  of 
nearly  20  degrees  of  decimation,  and  another  of  more  than 
10  degrees  of  inclination. 

On  examining  the  table  in  a  preceding  page,  we  shall  find 
that  at  this  distance  the  image  was  quintuple  the  surface  of 
the  mirror.  Thus  the  fifth  part  ^\  40  glasses,  i.  e.  eight 
glasses,  would  have  produced  the  same  effect  at  a  very  small 
distance.  But  at  a  verv  small  distance  the  heat  of  the 
image  reflected  is  the  half  of  the  heat  of  the  sun;  there- 
fore, four  times  the  heat  of  the  sun  would  set  fire  to  a  plank 
of  tarred  beech -wood.  I  suppose  in  this  experiment,  as  well 
as  in  those  which  follow,  thai  the  ntnnhr  of  glasses  only  was 
employed  accessary  tor  producing  inflammation  or  fusion. 

On  &e  saint  day,  the  mirror  being  placed  still  more  dis- 
advantageou-dv.  he  set  fire  to  a  plank  tarred  and  sulphured 
IH6  feet  distant,  with  >J8  glasses. 

At  this  distance,  ihe  image  reflected    was  nearly  twelve 

times  as  large.     The   heat  uect  *sary  therefore   to  set  lire  to 

this  plank   would    be    the    heat    of  the   sun  -mutiplicd   bv 

08 
— !      --,  i.  c.  the  heat  necessary  for  that  would  be  equal  to 
2X12' 

iour-iimes  and  -.--.-  the  hcu  of  the  sun. 

On  the  1  Oth  of  April,  in  the  afternoon,  with  a  clear  sun, 

a  tarred  plank  was   set  fire  to  at  the  distance  of  \5p  jfeet, 
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and  -vita  128  glasses.     The  inflammation  was  very  sudden, 

and    it   look    place   throughout   the   whole   extent  of  the 

focus. 

At  this  distance  the  image  was  nearly  H5  time?  as  large. 

The  heat  necessary,  therefore,   for  setting  fire  to  this  plank 

•     .                128 
would  be  the  heat  of  the  sun  multiplied  by ;  i.  e.  the 

;  2X15 

heat  necessary  would  be  equal  to  four  times  and  -fMhe 
heat  of  the  sun. 

On  the  11th  of  April,  at  a  distance  of  20  feef,  and  with 
91  classes,  a  beech  plank  was  set  lire  to  which  had  been 
already  partly  burned. 

At  this  distance  the  image  was  nearly  double.     The  heat 

necessary,  therefore,  for  setting  fire  to  this  plank  was  the 

21 
heat  of  the  sun  multiplied  bv  — — ,  i.  e.  bv  5  and  -'-. 

The  same  day,  at  the  same  distance,  with  twelve  glasses, 
some  small  combustible  substances  were  set  fire  to.  The 
heat  necessary,  therefore,  for  setting  fire  to  them  was  the 
heat  of  the  sun  multiplied  by  3. 

On  the  same  day  again,  at  the  same  distance,  and  -with 
45  glasses,  a  large  pewter  flask  was  melted  which  weighed 
about  six  pbungs.     The  heat  necessary,  therefore,  w;>- 

4  5. 

heat  of  the  sun  multiplied  bv  — ■ — .  i.  e.  bv  11  and  '-'.. 

.'    2x2' 
With  117  glasses,  some  thin  pieces,  of  silver  were  melted, 

an  J  a  piece  of  sheet-iron  was  made  red  hot.     To  produc- 

this  effect,  therefore,  there  must  be  a  heat  equal  to  that  of 

.1,1        117-       , 
the  sun    multiplied   by  -■    7,  l.  e.  by  29T- 

**  By  subsequent  experiments,"  says  MJ  Buffon.  "  I  as- 
certained that  the  must  advantageous  distance  to  make  con- 
veniently with  these  mirrors  experiments  on  the  metals, 
was  40  or  4.>  feet.  The  silver  plates  which  I  melted  at  this 
distance  with  2£4  glasses  were  very  clean,  so  that  iiffWas 
impossible  to  ascribe  the  very  .abundant  smoke  which  is- 
sued from  it,  to  grease  or  to  other  substances  which- the 
silver  might  have  imbibed,  and  as  those  persons  persi:;;o< v 
themselves  who  were  witnesses  of  the  experiment  :  I  re- 
peated it  however  on  plates  of  silver  quite  new,  aftd  fjad 
the  same  effect.  The  metal  smoked  very  abundantly, 
sometimes  during  eight  or  ten  minutes  before  being  melted., 
I  had  intended  teTcoTlect  this  smoke  by  means  of  a  head  si- 
milar to  what  is  used  in  distillation,  and  l  always-  regre::<  J 
that  my  other  occupations  prevented  me  ;  for  this  way  of 
extracting  water  from  the  metal  is   nerh-r-s  tV:.rnly  one 

which 
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h  we  could  employ  :   and  if  it   is  said  that  this  smoke, 
•  i  to  ii. c  to  be  humid,  does  not  contaip  water} 
it  would  at  any  rate  be  useful  to  know  what     t  is, 

metal  :  besides,   I  am  persuaded 

,  by  makii  ex  peri  m<  i  shall 

&m<  ke  like  silver,  perhaps  more,  pern 

At  the  i  Feet  the  itnag<  i-  triple  :  the  heat 

necessary,  therefore,  for  producing  this  effect  is  equal  to 

224 
that  of  the  sun  multiplied  by  — —  i.  r,  by  37  ami 
1  7  2X3 

Tin  tting  out  from  the  imperfect  experiments  of 

Button,   i  urt  would  be  more  than 

sufficient  lor  setting  fire  to   tarred   planks.      1  suppose  that 

limes  this  beat  is  sufficient  foi  setting  fire  to  all  kinds 

of  wood,  and  surely  so  much  heat  would  not  be  requis 
It  follows  from  this  supposition  : 
1st.  That  at  a  distance  of  B2m,25,   it  would  require  16  of 

my  glasses  to  ^et  fire  I 
2d,  At  a  distance  or'  39m,33,  it  would  require  24. 
.  At  a  distance  of  S3m,72,  it  would  require  32. 
Jth,  At  a  distance  of  ©"6m,4i,  it  would  require  40. 
5th,  At  a  distance  of  77"\SQ,  it  would  require  :  . 
6th,  At  a  distance  of  SSi!',l!.  it  would  require  56. 
7th.  At  a  distance  of  08^,22,  it  would  require  64. 
Sth,  At  a  distance  of  I07"\44,  it  would  require  7-. 
9th,  At  a  distance  of  1  l6'm,l(5,  it  would  require  SO. 
10th,  At  a  distance   of  12.50  metres,  i.e.   a  quarter  of  a 

ue,  it  would  require  5[ 
11th,  At  half  a  league,   it  would  require  2262. 

If  the  height  and  breadth   of  the  e  came  double, 

triple,  quadruple.  ,  c.  it  is  evident  that  they  would  inflame 
at  double,  triple,  quadruple  distances.     Thus5g0j 
a  metre  in    height  would  produce  the  same  effect  at  half  a 
league,  and  glasses  of  two  metres  in  height  at  one  lea 
but  :  myself,  the  effect  would  be  much  greater; 

If  we  used  glasses  of  a  metre  in  height,  the  focus  at  a 
distance  of  a  quarter  of  a  league  would  be  24  metres  in 
height  and  in  breadth.  I  am  of  opinion,  that  with  5<)0 
glasses  five  decimetres  high  we  might  reduce  to  a;-' 
u  the  distance  of  a  quar.er  of  a  league;  at  1 
league,  with  .?fiO  glasses  of  a  metre  in  height}  and  at  a 
league,  with  metres  in  height. 

*  In  i  '  glasses  are  requisite  at  this  distance,  we 

■ 
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Instead  of  employing  glasses  which  should  be  two  metres 
in  height,  we  might  employ  four  glasses  of  a  metre  in 
height,  which  we  might  arrange  in  the  same  way,  and  the 
effect  would  be  the  same. 

Before  concluding,  I  shall  say  something  of  the  burning 
mirrors  which  have  been  contrived  to  produce  effects  at 
great  distances.  Buffon's  mirror  was  the  last  T  know  of. 
This  instrument  is  composed  of  168  plain  glasses  mounted 
in  iron  frames.  These  glasses,  which  are  six  inches  high 
by  eight  broad,  are  moveable  in  every  direction. 

The  above  mirror  has  two  prominent  defects.  It  requires 
about  half  an  hour  to  adjust  it,  i.  e.  to  bring  to  the  same 
point  the  1 68  images  of  the  sun  reflected  by  the  glasses. 
But  the  glasses  being  adjusted  by  each  other,  and  the  images 
reflected  removing;;  every  moment  from  their  first  positions, 
?.t  is  evident,  that  when  the  operation  is  concluded  the 
images  must  necessarily  have  removed  from  the  focus. 
Hence  it  follows,  that  at  every  second  the  focus  is  displaced 
or  enlarged,  and  loses  its  activity. 

Let  us  suppose,  for  a  moment,  that,  the  mirror  being  ad- 
justed, the  images  of  the  sun  are  exactly  applied  upon 
each  other :  I  assert,  that  in  this  case  M.  Buffon's  mirror 
has  all  the  properties,  and  nothing  but  the  properties,  of  a 
parabolic  mirror  composed  of  plain  glasses. 

Let  us  suppose  in  fact  a  certain  number  of  plain  glasses 
BC,  DE,  &c.  (fie.  4,)  placed  as  we  please,  provided  their 
centres  GH,  &c.  reflect  the  solar  rays  IG,  KH  in  a  point 
F.  By  the  point  F  draw  the  straight  line  AL  parallel  to 
ihe  solar  rays  IG,  KH;  on  this  parallel  take  a  point  A  on 
the  prolongation  of  LF,  and  describe  a  parabola  MAN,  the 
origin  of  whose  axis  is  the  point  A,  and  the  focus  is  the 
point  F. 

If  this  parabola  makes  a  revolution  around  its  "axis,  it 
will  describe  the  surface  of  a  parabolic  conoid.  Let  us 
now  suppose  that  the  glasses  BC,  DE,  Sec.  approach  to  or 
remove  from  the  point  F  by  moving  parallel  to  themselves, 
following  the  straight  lines  GF,  HF,  until  they  are  tangent 
to  the  conoid.  It  is  evident  that  the  points  of  contact  will 
be  the  centres  of  the  glasses,  and  that  the  centres  of  these 
glasses  placed  at  //  c,  d  e  will  reflect  the  solar  rays  OH,  PG, 
Ecc.  at  the  point  F,  in  the  same  manner  as  they  would  re- 
flect the  solar  rays  IG,  KH,  &c.  when  these  glasses  were 
placed  at  BC,  DE,  &c.  I  conclude  therefore,  that  if,  Buf- 
fon's mirrors  being  adjusted,  the  images  were  exactly  ap- 
plied upon  each  other,  this  mirror  would  have  all  the  pro* 
perties,  and  no  more  than  the  properties,  of  a  parabolic  mir* 
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ror  composed  of  plain  glas-e«.  Mut  a  parabolic  mirror 
Only  reflects  the  solar  images  in  a  single  point,  when  the 
axis  is  directed  to  the  centre  of  the  sun  :  therefore,  in  order 
that  the  images  reflected  by  M.  Buflbn't  mirror  may  remain 
exactly  applied  on  each  other,  it  would  be  be  necessary  that 
the  axis  <d  the  mirror,  passing  always  by  the  same  focus  F, 
should  be  constantly  directed  to  the  centre  of  the  sun. 
But  M.  Buflbn's  minor  remains  immoveable  during  the 
experiment :  thus,  in  proportion  as  the  sun  advances  the 
focus  changes  place.  The  mirror  in  question  would  there- 
fore have  another  essential  fault,  even  if  the  first  did  nut 
exist. 

[To  be  continued.! 


XXVII.  Notices  respecting  New  Books. 

A  Treatise  on  I  fie  Venereal  Disease,  by  John  Hunter; 
iiitli  an  Introduction  and  Commentary,  by  Joseph 
Adams,  M.  D.  Author  of  **  Observations  on  Morbid 
Poisons,  &.c." 

IVIr.  Hunter's  Treatise  having  already  gone  through  two 
editions,  wc  should  not  have  thought  it  necessary  to  notice 
&  third,  were  it  not  lor  some  circumstance*  which  particu- 
larly increase  our  interest  in  the  present  performance.  The 
obscurity  of  that  celebrated  but  almost  uneducated  author 
ha*  very  much  lessened  the  value  of  most  of  his  writings. 
This  has  rendered  an  interpreter  necessary,  an  office  for 
which  no  one  could  be  fitted  who  was  not  in  frequent  habits 
of  conversing  with  him.  Mr.  Home  mav  boast  advantages 
of  this  kind  beyond  any  other  person  ;  but  probably  on  ac- 
count of  the  multiplicity  of  his  engagements,  the  public 
has  received  little  or  no  information  from  him  which  might 
lead  to  an  elucidation  of  the  most  original  parts  of  Mr. 
Hunter's  discoveries.  It  is  probable,  indeed,  that  having 
received  his  education  entirely  from  that  source,  he  may 
not  be  aware  of  those  points,  which  to  others  who  have 
had  fewer  advantages  are  particularly  obscure.  Hitherto 
we  believe  Dr.  Adams  is  the  onlv  person  who  has  written 
with  the  professed  object  of  illustrating  Mr.  Hunter  :  and 
it  is  but  justice  to  admit,  that  since  the  appearance  of  the 
first  edition  of  "  Morbid  Poisons,"  the  opinions  of  his 
master  have  been  more  gencrallv  received,  and  even  his 
language  has  become  more  current. 

A  new  edition  of  this  treatise  therefore  being  called  for, 
we  cattaot  but  consider  its  value  much  enhanced  by  the 
commentaries  of  such  an  editor.    But  the  object  for  which 
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we  particularly  wish  to  introduce  the  present  article,  is  to 
vindicate  the  character  ot  the  nation  front  a  foul  reproach, 
and  the  profession  of  medicine  from  that  uncertainty  with 
which  every  wag  has  too  often  and  sometimes  too  justly 
charged  it. 

That  the  islands  of  Otaheite  first  received  a  deadlv  poison 
from  the  Europeans  has  been  so  generally  admitted,  that 
the  only  doubt  has  hitherto  been,  which  of  two  rival  na- 
tions was  '.he  author  of  such  a  boon  :  meanwhile,  nothing 
has  been  so  common  as  to  lament  the  fate  of  the  unhappy 
islanders,  w  hose  yefy  existence  teemed  in  danger  by  their 
gradually  diminished  numbers  from  this  baneful  source. 
How  much  will  our  readers  be  surprised  to  find  that  the 
disease  has  never  existed  in  those  islands  !  and  how  much 
does  it  redound  to  the  credit  of  the  medical  art,  that  this 
discovery  should  be  made  from  imperfect  records,  which  de- 
scribe the  erieuts  of  the  malady  anions  the  islanders  without 
the  least  doubt  or  reserve  ! — For  the  development  of  this 
fact  we  shall  tran-cribe  the  passage  in  the  work  before  us. 

"Having  thus  (>a\  s  rhc  editor)  1  hope  sufficiently  illustrat- 
ed Mr.  Hunter's  explanation,  how  the  same  matter  applied 
to  different  surfaces  miv  pr  .duce  different  effects,  the  reader 
must  indulge  me  with  a  tew  winds  on  the  South  Sea  disease. 

"  About  the  vear  lSOO,a  l.idv  of  fashion,  who  was  recom- 
mended to  mv  care  in  Madeira,  brought  with  her  the  French 
account  of  De  la  Peyruitsc's  voyage.  Though  I  had  leisure 
enough  to  peruse  the  whole.  yet  the  letters  of  his  surgeon 
attracted  my  particular  notice.  After  examining;  them  with 
the  greatest  attention.  I  could  not  help  remarking,  that  he 
wrote  of  mah  veneritns  without  the  piecision  of  a  Hunter. 
In  the  end,  I  was  convinced  there  was  reajon  to  doubt 
whether  De  la  Peyronie's  surgeon  had  met  vuth  the  venereal 
disease  in  anv  of  the  pja£t$  m  which  he  spoke  of  it  with 
so  much  freedom.  1  "ids  induced  me  to  examine  the  ac- 
counts of  Captain  Cook's  voyages,  and  the  result  was,  a 
thorough  couvi.  ti.n  that,  if  the  iU>ease  existed  at  all 
in  the  South  Sea  i.-kuub,  there  was  at  least  no  satisfac- 
tory piwol  or  it.  Under  tins  lmpiv  —  iou,  i  wrote  to  three 
physicians  in  London,  f  xpiaitung  my  doubts,  and,  perhaps 
with  more  quixotism  than  prudence,  was  willing,  if  en- 
couraged, to  make  a  yoyage  in  order  to  ascertain  a  point 
involving  not  only  an  important  medical  question,  but  in 
some  measure  the  national  reputation. 

"Fortunately,  this  question  has  been  much  better  decided 
by  one  who  candidly  admits  his  arrival  at  those  is  loads  with 
a  most  perfect  conviction  that  the   disease   twisted   there  in 
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afl  its  fmms.      His  inquiry  was  not,  therefore,  whether  he 

should  find  it,  but  how  general,  and  with  what  severity,  it 
would  appear,  and  also  how  he  might  preserve  the  health 
o!  his  crew.  From  these  circumstances,  and  still  more 
from  the  character  of  the  gentleman,  no  doubt  can  be  en- 
tertained of  the  faithfulness  of  his  conclusion,  which  is, 
that  te  the  venereal  disease  is  unknown  in  Otaheite."  *  At 
first  sight,  it  mav  seem  strange  that  this  opinion  of  mine 
has  never  been  published  before  the  fact  was  confirmed  by 
Mr.  Wilson.  To  this  I  can  only  answer,  that  to  offer  an 
opinion  on  a  subject  without  the  means  of  ascertaining  it, 
must  at  least  be  premature.  There  are;,  how  ever,  fortunately, 
witnesses  that  such  was  my  opinion.  Dr.  Garthshoreis  one 
of  the  gentlemen  to  whom  I  wrote  from  Madeira  on  the 
subject.  The  late  Dr.  Pitcairn  was  another;  which  is  con- 
firmed by  his  note  now  in  my  possession,  and  also  by  a 
communication  he  made  to  a  most  distinguished  philoso- 
phical character  now  living. 

"  But  perhaps  it  may  be  asked,  Admitting  the  whole 
is  T  have  stated  it,  why  should  the  reader  be  troubled  with 
the  account  ?  In  order,  I  answer,  that  he  may  learn  there 
are  certain  characters  by  which  the  venereal  disease  mav  be 
distinguished  with  certainty  ;  that  these  are  so  well  marked 
as  to  be  understood  by  description  ;  and  that  even  the  ab- 
sence of  them  may  be  ascertained  by  those  who  take  the 
trouble  of  examining  with  sufficient  diligence.  It  mav 
then  be  asked,  How  could  the  accurate  Hunter  have  fallen 
so  easily  into  the  belief,  that  the  venereal  disease  was 
known  in  all  its  forms  in  the  South  Sea  islands?  Mr.  Hun- 
ter, it  mav  be  answered,  had  not  the  prolixity  of  a  French 
surgeon's  account  to  make  him  doubtful  on  the  subject. 
When  I  speak  of  prolixity  in  this  case,  it  is  not  from  dis- 
respect. Though  De-la  Peyrouse's  surgeon  was  mistaken, 
-till  his  descriptions  are  so  minute  as  to  enable  the  reader 
to  comprehend  what  symptoms  were  present.  It  was  from 
the  description,  not  from  the  name,  of  the  disease,  that  I 
suspected  De  la  Peyrouse's  cases  were  not  venereal,  and  it 
was  natural  to  transfer  this  scepticism  to  the  South  Sea  dis- 
ease. On  examination,  it  was  found  that  the  account,  de- 
fective as  it  is,  would  authorize  the  same  conclusion.'" 

*"  From  the  foregoing  statement,"  says  Mr.  'Wilson,  "  it  may  he  con- 
cluded, without,  I  hops,  presuming  too  much,  that  notwithstanding  the 
melancholy  accounts  we  read  of  the  ravages  of  lues  venerea  at  Otal^cite, 
and  e\en  disputations  about  irs  first  importers,  this  disease  was  not  intro- 
duced there  antecedent  to  the  Porpoise's  voyages." — See  Edin.  Me  '.Journal, 
vol.  ii.  p. 283. —  The  Porpoise  is  His  Majesty's  ship  of  which  Mr.  Wilson 
was  iwgcon,  and  arrived  a*  Pert  Jackson  i;>  .' 
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We  shall  close  this  article  with  a  short  extract  from  the 
preface,  explaining  the  commentator's  object  in  producing 
this  edition. 

"  It  cannot  be  wondered."  says  he,  "  if  doctrines  entirely 
new  should  require  a  language  in  many  respects  new  also. 
What  appeared,  however,  a  new  language  was  for  the 
most  part  only  the  introduction  of  precise  terms  instead  of 
figurative  expressions.  If  it  should  seem  strange  that  any 
difficulty  should  attend  describing  a  plain  matter  of  fact, 
or  in  understanding  such  a  description,  let  us  recollect, 
that  in  every  art  or  science  the  great  difficulty  is  to  deli- 
neate nature,  and  that  few  but  adepts  are  alive  to  the  nicer 
and   most  accurate  parts  of  such  delineations. 

"  Mr.  Hunter  found  himself  so  frequently  ill  understood, 
that  at  last  he  was  prevailed  on  to  believe  there  must  be 
some  incapacity  about  him  in  the  use  of  common  language. 
That  he  was  totally  unacquainted  with  those  ornaments  in 
writing  or  speaking,  which  serve  to  illustrate  a  subject,  or 
to  awaken  the  attention,  cannot  be  questioned  ;  but  his 
language  was  always  as  perspicuous  as  might  be  expected 
from  the  clearness  of  his  conceptions.  This  language, 
ver,  was  not  popular;  and  I  believe,  if  we  except 
his  posthumous  production,  every  thing  he  wrote  for  the 
public  was  revised  bv  his  friends. 

"  The  Treatise  on  the  Venereal  Disease  was  the  work 
which  he  was  particularly  anxious  should  come  before  the 
world  in  the  most  perfect  form  :  '  I  am  resolved,'  said 
he  to  his  Commentator,  '  that  it  shall  not  be  a  mere  book- 
seller's job,  every  subsequent  edition  rendering  the  former 
useless.  The  truth  of  the  doctrines  I  have  proved  so  long 
as  to  reduce  them  to  conviction  ;  and,  in  order  to  render 
the  language  intelligible,  I  meet. a  committee  of  three  gen- 
tlemen, to  whose  correction  every  pacje  is  submitted.'  As 
all  this  was  very  generally  known,  never  were  expectations 
raised  higher  of  any  work,  nor  in  some  respects  more  ge- 
nerallv  disappointed. 

'•  To  compliment  Mr.  Hunter's  coadjutors  would  be  su- 
perfluous. Two  of  them,  being  authors,  have  convinced 
the  world  of  their  abilities  in  producing  original  composi- 
tions. Of  the  third,  it  is  enough  to  say  he  was  Dr.  David 
Pitcairn.  But  these  gentlemen,  accustomed  to  the  best 
company,  that  is,  to  each  other,  and  to  a  circle  as  en- 
lightened as  themselves,  were  not  aware  of  the  difficulties 
that  attended  their  undertaking.  To  make  Mr.  Hunter  in- 
telligible bv  the  short  introduction  prefixed  to  this  work, 
never  could  have  entered  the  conception  of  men  who  were 
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not  previously  accustomed  to  converse  with  him.  It  may 
perhaps  be  fair  to  add,  thai  being  all  of  them  physicians, 
they  were  icss  acquainted  with  the  erroneous  opinions  and 
practice,  and  e\cn  with  the  technical  language,  which  had 
prevailed  before  Mr.  Hunter  taught. 

"  Though  wh  U  has  been  said  may  be  a  sufficient  apology 
for  the  comment  iries  offered  in  this  edition,  yet  it  did  not 
seem  to  authorize  an)  alteration  in  the  text.  The  value  of 
the  work  will  infinitely  more  than  repay  the  labour  or'  stu- 
dying  it  with  all  the  application  it  requires.  The  object  of 
the  commentator  its  pnly  to  direct  the  student,  and  to  re- 
lieve !  in;  oc<  as  unally  in  his  progress.  With  these  views, 
the  following  hints  are  premised." 

Some  very  useful  though  general  hints,  on  the  mode  of 
studying  Mr.  Hunter's  writings,  conclude  the  preface. 

To  say  the  work  is  well  executed  would  be  almost  super- 
fluous. Our  readers  musl  be  aware  of  what  they  are  to 
expect  bv  Dr.  Adams's  former  writing,  and  wc  can  pro- 
mise them  they  will  not  be  disappointed.  Though  the 
book  is  increased  nearly  one  fourth,  yet  the  price  is  dimi- 
nished a  third.  We  airs  jlad  10  see  this  laudable  attempt  at 
increasing  the  circulation  of  Mr.  Hunter's  productions,  and 
rendering  them  more  generally  intelligible. 


An  Essay  on  the  Nature  of  Scrofula,  with  Evidence  of  its 
Origin  from  t /ic  Disorder  of  the  digestive  Organs.  Il- 
lustrated by  a  Number  of  Cases  successfully  treated,  and 
interspersed  with  Ot'setVUlions  on  the  general  Treatment 
rf  Children.  By  Richakd  Caumicuakl,  Surgeon. 
8vo.  Callow,  London, 

A  Jew  months  ago  we  noticed  with  much  satisfaction  the 
valuable  remarks  0}  tins  author  on  Cancer,  and  we  again 
with  pleasure  take  the  opportunity  of  .reminding  the  faculty 
how  much  the  practice  in  thai  melancholy  disease  has  been 
directed  by  Mr.  Carmichaci's  ingenious  suggestions.  If 
we  cannot  speak  in  the  same  terms  or  the  Essay  on  Scro- 
fula, we  must  al  least  admit  thai  the  work  has  considera- 
ble merit.  We  could  hardly  indeed  expect  in  so  short  a 
period,  jrom  the  sairx  author,  two  complete  treatises  on 
stubborn  diseases,  and  vve  almost  regiet  that  the  at- 
tempt has  been  made.  The  bo  >k,  however,  is  short,  and 
we  are  ready  to  hope  that  it  will  only  prove  introductory 
to  something  more  worthy  of  the  writer. 

Having  said  thus  much,  it  will  not  be  expected  that  our 
remarks  should  be  protracted.     Wt  shall,   indeed,  rather 
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offer  a  few  hints  for  the  government  of  Mr.  Carmkhael  in 
his  future  researches,  than  impose  on  ourselves  the  painful 
task  of  minutelv  pointing  out  the  errors  or  omissions  of  the 
present. 

First,  we  wish  in  this,  as  in  all  other  books  on  anv 
branch  of  philosophy,  that  the  beginning  should  compre- 
hend a  precise  definition  of  the  subject,  and  an  explanation 
of  the  order  in  which  it  is  to  be  treated.  What  is  scrofula? 
we  would  ask.  Is  it  any  local  disease  for  which  we  have 
no  other  name? — Is  it  altogether  a  glandular  disease  ?  or, 
what  is  it?  If  it  is  usually  attended  with  a  low  state  of 
health,  is  the  disorder  of  the  digestive  organs  the  cause  or 
the  effect  of  the  diminished  action  and  strength,  which  is 
equally  visible  in  all  the  other  organs.''  If  it  always  arises 
from  a  want  of  proper  diet,  proper  exercise,  or  wholesome 
air,  why  does  it  ever  attack  individuals  of  those  families  in 
which  we  never  can  suspect  any  such  causes  ?  or  why  is 
it  not  more  uniform  in  those  seminaries,  or  even  in  that 
class  of  life,  where  the  conditions  and  habits  of  so  many, 
if  not  precisely,  are  at  least  Dearly  similar? 

We  shall  not  enter  into  anv  discussion  on  the  authorities 
which  our  author  has  collected  with  equal  industry  and 
fidelity;  nor  shall  we  dispute  the  accuracy  of  his  informa- 
tion in  the  relation  he  gives  of  his  own  observation.  Suf- 
fice it  to  say,  we  have  met  with  many  judicious,  though 
not  all  of  ihem  new  observations  on  the  subject  of  nursing; 
but  they  only  prove,  what  must  be  admitted,  that  the  same 
causes  which  induce  general  debility  induce  indigestion, 
hardened  and  suppurating  glands  intractable  in  every  sta^e, 
and  only  to  be  healed  by  improved  diet,  exercise,  and  air. 


We  learn  with  pleasure,  from  Dr.  Mutton,  that  the  long 
expected  new  edition  of  his  Dictionary  of  Mathematics  and 
Philosophy  is  ready  for  the  press,  and  mav  be  expected  to  be 
delivered  to  the  public  in  due  time,  with  all  his  own  im- 
-uients", made  from  the  late  discoveries  in  tho.->e  sciences, 
for  the  collecting  of  which  he  has  assiduouslv  employed 
himself  ever  since  the  time  of  the  first  publication  of  that 
valuable  work. 


The  first  volume  of  the  Transaciions  of  the  Geological 
Society,  in  4to.  with  manv  plates,  is  in  the  press,  ana  will 
be  ready  for  publication  in  the  month  of  May  next. 


K*  XXVIII.  Pro- 
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Will.    Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY  OF  LONDON. 

Jan.  31.  J.  tik  right  Hon.  President  in  the  chair.  A  pa- 
per bv  Mr.  Home  was  read  on  the  non-conducting  powers 

of  the  thoracic  duct  and  the  spleen  from  the  stomach  to  the 
bladder.  Mr.  H.  related  a  number  of  experiments  made 
with  ligatures,  or  by  removing  the  spleen  ;md  keeping  a 
ligature  on  the  thoracic  duct,  in  which  state  rhubarb  was 
taken  into  the  stomach  of  the  animal,  and  was  detected  in 
the  urine  ;  whence  he  inferred,  contrary  to  some  opinions 
he  formerly  published,  that  those  two  organs  are  not  neces- 
sary to  the  secretion  of  urine. 

Feb.  7.  Mr.  Smithson's  paper  on  zeolite  was  read.  This 
ingenious  mineralogist  having  received  some  specimens  of 
this  mineral  from  M.  Haiiy  himself,  and  labelled  by  his 
own  hand,  he  deemed  it  a  favourable  opportunity  of  ascer- 
taining if  there  were  any  chemical  difference  between  the 
mesotvpe  of  the  French  crystallographer,  and  zeolite  or  the 
natrolith  of  Klaproth,  as  he  had  previously  discovered  the 
existence  of  soda  in  all  the  specimens  of  zeolite  which  are 
found  in  these  kingdoms,  as  well  as  those  in  Germany, 
M.  Vauquelin  analysed  several  specimens  of  zeolite  with- 
out discovering  any  traces  of  soda;  but  Mr.  Smilhson  dis- 
covered alkali  even  in  the  mesotvpe  sent  him  by  M.  Haiiy, 
and  in  every  other  specimen  of  zeolite  in  his  possession, 
From  this  circumstance  he  is  inclined  to  prefer  the  original 
•  name  of  zeolite,  as  given  to  this  mineral  by  its  discoverer 
Cronsted,  in  preference  to  that  of  mesotype  given  it  by 
Haiiy;  and  considers  the  distinction  between  mesotype  and 
natrolith  as  unsupported  bv  chemical  analysis. 

Feb.  14.  A  long  paper  on  the  effects  of  vegetable  poisons 
on  animals  by  Mr.  Brodie  was  read.  The  author  has  pur- 
sued his  researches  for  a  considerable  time,  and  detailed  to 
the  society  the  result  of  his  experiments  on  rabbits,  cats, 
and  dogs,  with  alcohol,  oil  oi'  bitter  almonds,  extract  of  aco- 
nite, tobacco,  &c.  These  vegetable  substances  thrown  into 
the  stomachs  of  dogs,  cats,  rabbits,  Sec.  instantly  killed 
them  by  acting  on  the  nervous  system,  and  producing  a 
compression  of  the  brain  :  thrown  into  the  rectum,  the  same 
effects  were  produced.  The  pulsation  and  heat  of  the  heart, 
after  administering  these  poisons,  were  maintained  for  a 
considerable  time  By  means  of  artificial  respiration,  except 
with  tobacco,  which  instantly  destroyed  the  powers  of  the 
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heart,  and  arrested  the  pulsations.  One  drop  of  the  empy- 
reumatic  oil  of  tobacco  let  fall  on  the  tongue  of  a  cat  killed 
her,  but  did  not  destroy  the  pulsation  so  instantaneously. 
Mr.  Crodie  made  a  great  number  of  experiments  with  the 
vegetable  poison  used  by  the  American  Indians  to  poison 
their  arrows,   and  with  nearly  similar  results. 

On  Thursday,  the  21st  of  February,  a  paper  was  read  by 
II.  Davy,  Esq.  LL.D.  Sec.  R.S.  on  a  gaseous  combination 
of  oxymuriatic  gas  and  oxygen. 

Mr.  Davy  procured  this  extraordinary  body  by  acting  on 
hvperoxymuriate  of  potash  by  diluted  muriatic  acid.  Mr. 
Daw  stated,  that  it  explodes  by  the  application  of  a  heat 
equal  to  that  of  the  human  body;  and  that  though  the 
oxygen  and  oxymuriatic  gas  expand  in  separating  from  each 
other,  yet  heat  and  light  are  produced.  The  metals  which 
bum  readily  in  oxymuriatic  gas  do  not  act  upon  this  bodv 
till  it  is  decomposed.  He  described  a  number  of  properties  of 
this  compound,  all  of  which  he  considered  as  strengthening 
his  opinion  of  the  undecompounded  nature  of  oxymuriatic 
gas ;  and  as  particularly  opposed  to  the  idea  of  its  contain- 
ing oxygen.  Mr.  Davy  proposed  the  name  zuthine  or  zu- 
thic  gas  for  this  body  from  its  colour,  which  is  bright  yel- 
low ;  but  he  stated  that  he  should  be  content  to  adopt  any 
other  name  which  might  be  considered  as  more  appropriate. 

ROYAL  SOCIETY  OF  EDINBURGH. 

On  the  7th  of  January,  Sir  George  Mackenzie  continued 
his  account  of  the  mineralogy  of  Iceland,  and  described 
>-'jme  very  curious  geological  facts.  On  the  21st  he  con- 
cluded his  mineralogical  detail,  with  an  interesting  descrip- 
tion of  Mount  Hecla,  and  other  volcanic  districts.  In  this 
paper  Sir  George  made  some  remarks  which  tended  to  place 
obsidian  and  pumice  in  a  conspicuous  point  of  view,  as 
relating  to  the  different  theories  of  the  earth,  and  clearly 
proved  their  origin  to  be  igneous;  a  position  which  has 
hitherto  been  denied  by  Werner  and  his  pupils. 

On  the  4th  of  February,  Dr.  Brewster  read  an  ingenious 
paper  on  the  longitude  of  the  comet  of  1770.  Sir  George 
Mackenzie  described  some  remarkable  hot  s-prings  in  Ice- 
land. To  one  of  these  he  gave  the  name  of  the  alternating 
Geyser,  as  it  spouted  from  two  distinct  orifices  evidently 
connected  within,  but  only  from  one  at  a  time,  whose 
operations  alternated  with  those  of  the  other,  at  regular 
intervals  of  time. 

On  the  18th,  Professor  Playfair  read  part  of  a  biographical 
sketch  of  the  late  John  Robison,  LL.D.  and  Professor  of 

Natural 
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Natural  Philosophy  in  the  University  of  Edinburgh. — Mr. 
Allan  communicated  u  letter  from  Dr.  Henry,  of  Manches? 
ter,  describing  the  position  of  some  lingular  masses  of  a 
substance  apparently  composed  of  wax  and  rosin,  which 
had  been  laid  bare  by  a  late  overflow  of  the  river  Mersey, 
a  little  below  Stockport,  about  three  feet  under  the  soil, — and 
supposed  to  be  the  refuse  of  sonic  manufactory,  of  which 
no  other  vesti<?e  or  recollection  now  remains. 


FRENCH  NATIONAL  INSTITUTE. 

The  follow  ing  is  a  brief  abstract  of  the  Report  of  the 
National  Institute  at  Paris  for  the  year  I  BIO. 

Messrs.  Gay-Lussac  and  Thenard  have  directed  their 
attention  to  compare  the  relative  powers  and  energies  of 
different  Galvanic  piles.  They  have  discovered  that  the 
force  of  the  pile  is  not  increased  in  proportion  to  the  num- 
ber of  plates.  To  produce  a  double  effect,  the  number  of 
plates  must  be  increased  eight  times.  In  general,  it  was 
iound  that  the  quantity  of  gas  the  piles  will  produce,  is 
nearly  in  proportion  to  the  cube  root  of  the  number  of 
plates  employed. —  Amongst  the  discoveries  to  which  the 
Galvanic  pile  has  given  rise,  there  are  lew  more  interesting 
to  general  chemistry  than  the  transformation  of  the  alkalies 
into  combustible  substances  of  metallic  splendour. 

This  transformation,  first  discovered  by  Mr.  Davy,  was 
afterwards  doubted  bv  Messrs.  Lussac  and  Thenard.  In 
their  former  report  they  Acre  disposed  to  consider  potassium 
odium  as  combinations  of  the  alkalies  with  hvdrogen, 
and  to  class  them  amongst  the  compound  substances  called 
hydrurets:  subsequent  experiments  hive  led  them  to  in- 
tp  the  opinion  of  Mr.  Daw,  and  to  regard  potassium 
and  -odium  as  simple  metallic  substances. 

M.  Berthollet  has  communicated  a  process  for  making 
the  muriate  of  pnercury,  called  mercurius  dulcis  or  calomel, 
by  parsing  oxygenated  muriaiic  cas  through  mercury;  it 
rapidly  with  the  metal,  and  forms  with  it  the 
muriate  ol  mercury;  and  as  this  metallic  salt  has  a  perfect 
ther  mercurial  salts  produced  by  other  acids 
and  mercury  at  the  minimum  of  oxidation,  he  concludes 
that  the  mercury,  in  forming  this  combination,  has  been 
deduced  to  an  oxide  by  die  oxygen  of  the  acid,  and  not  by 
that  ol  the  water. 

M.  Guy  ton  has   directed   his   attention   to   the   mode  of 

p-i  i     :rman  nt  red  colour  to  glass,  by  means  of  copper, 

t1    he   first  discovered    might  be    done. 

II.  Sage 
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M.  Sige  has  also  taken  a  part  in  these  experiments,  with 
the  intent  to  colour  glass  red  by  means  of  copper  and  the 
phosphate  of  lime,  or  with  bones;  and  he  has  shown  cry- 
stals of  glass,  from  the  bottom  of  the  pots  used  to  melt 
glass  in  the  bottle  •manufacture  at  Seves,  which  had  some 
resemblance  to  hexaedral  prisms. — It  is  well  known  that 
simple  means  have  been  discovered  to  extract  soda  from 
common  salt.  France  formerly  hii ported  this  article,  so 
necessarv  to  the  arts  :  an  inconvenience  attended  the  mode 
of  preparing  it,  from  the  quantity  of  acid  pas  which  escaped, 
and  was  highly  injurious.  Amongst  the  different  means 
of  preventing  this  inconvenience  which  have  been  attempted, 
that  of  M.  Pelletan  the  younger  is  deserving  of  notice,  ft 
consists  in  making  the  muriatic  acid  gas  pass  through  long 
horizontal  tubes  partly  tilled  with  calcareous  earth,  which 
absorbs  the  gas.  forming  with  it  the  muriate  of  lime.  The 
experiments  of  M.  Sage  on  plumbago  (black  lead)  show  that 
this  substance  does  not  contain  any  iron,  but  consists  of  a 
coaly  matter  mixed  with  one-tenth  part  of  clay.  The  fossil 
carbon  of  St.  Symphorien,  near  Lvons,  approaches  nearer 
to  this  substance  than  any  other  known  mineral. 

M.  Deyeux  has  presented  to  the  class  of  agriculture  a 
loaf  of  sugar  made  from  the  red  beet  (betterave) ,  which  had 
all  the  whiteness  and  flavour  of  sugar  from  the  cane.  He 
has  announced  that  this  substance  may  be  made  in  great 
quantities  by  the  proprietors,  who  have  devoted  to  this  at- 
tempt 400  acres  of  ground.  Should  it  succeed  on  the  great 
scale,  it  will  change  the  relations  of  the  two  worlds. 

I\J.  Dessaiones,  principal  of  the  college  of  Vendome,  has 
continued  his  experiments  on  the  different  causes  which 
produce  luminous  appearances;  whether  spontaneous,  by 
friction,  or  gentle  warmth,  and  in  every  other  circumstance 
different  from  that  of  combustion.  This  philosopher  ob- 
tained the  prize  on  the  same  subject  the  last  year:  his  pre- 
sent researches  have  considerably  enlarged  the  results  of  his 
former  experiments,  fn  general,  it  has  appeared  to  M.  Des- 
satgnes,  that  those  bodies  are  the  most  phosphorescent  that 
contain  in  their  composition  principles  which  can  pass  from 
a  state  of  gas  or  liquid  to  a  solid  form.  All  bodies  give 
out  light  bv  compression,  whether  they  are  fluid,  solid,  or 
gr.seous.  He  has  also  discovered  that  points  have  the  same 
effect  on  phosphorescence  as  upon  the  electric  fluid. 
M.  Dessaignes  distinguishes  two  kinds  of  phosphorescence; 
the  one  transient,  the  other  permanent.  Amongst  the  first, 
we  may  state  that  which  lakes  place  when  a  certain  quan- 
tity of  water  combines  with  quicklime  ;  amongst  the  latter, 
that  of  rctien  wood,  and  other  organized  substances  in  a 

state 
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.te  of  putrefaction.  The  latter  more  particularly  occupied 
his  attention.  FJ is  experiments  have  been  made  on  fresh- 
water fish,  sea-fish,  and  various  kinds  of  wood.  The  results 
of  these  experiments  have  proved,  that  the  phosphorescence 
of  each  is  a  species  of  combustion,  in  which  water  and  car- 
bonic acid  are  produced.  All  the  constituent  parts  of  the 
animal  muscle,  ami  of  wood,  do  not  cuntnbute  to  the  light 
which  is  produced.  The  woody  part,  and  muscular  fibre, 
do  not  undergo  in  these  changes  any  essential  alteration. 
The  phosphorescence  of  the  wood  is  chiefly  owing  to  a 
glutinous  principle  that  serves  to  unite  the  woodv  fibres  ; 
and  that  of  the  flesh,  to  a  gelatinous  principle  which  unites 
the  muscular  fi tires. 

Alessrs.  Cuvier  and  Bron^niart  have  discovered,  in  the 
environs  of  Paris,  very  extensive  beds  of  stone,  that  con- 
tain only  fresh-water  shells,  which  appear  to  have  been  de- 
posited in  ponds  or  lakes.  Some  of  these  beds  of  stone  are 
separated  by  intermediate  banks  of  marine  formation.  This 
seems  to  prove  that  the  sea  has  made  an  irruption  on  the 
continent  which  it  had  formerlv  abandoned,  and  confirms 
the  traditions  of  a  deluge  so  universally  spread  amongst  dif- 
ferent nations. —  Upon  beds  of  aypsum  in  the  same  neigh- 
bourhood, which  contain  the  bones  of  reptiles,  and  of  fish, 
with  fresh-water  shells,  and  petrified  trunks  of  palm  trees, 
repose  other  beds  of  stone,  containing  innumerable  quantities 
of  marine  shells  only;  and  again  upon  these,  other  beds  of 
fresh-water  shells, -but  of  a  kind  entirely  different  from  the 
former. — It  is  impossible  to  have  more  clear  and  manifest 
indications  of  the  revolutions  which  have  taken  place  on  the 
surface  of  the  globe. 

M.  Sage  and  M.  Cubieres  have  directed  the  attention  of 
philosophers  to  a  singular  fact,  which  has  excited  innume- 
rable conjectures.  In  the  neighbourhood  of  Puzzoli,  three 
erect  columns  of  a  small  temple  have  been  discovered,  thirty 
French  feet  below  the  present  level  of  the  sea,  all  pierced 
and  bored  to  the  same  height,  by  dails  and  polades,  a 
kind  of  marine  shell-fish,  which  penetrate  into  the  densest 
stones  immerged  under  the  surface  of  the  sea.  —  Have 
these  columns  been  taken  from  a  quarry  formerly  under 
the  surface  of  the  sea  ?  —  But  whv  should  thev  have 
chosen  stones  so  perforated  ?  and  how  does  it  happen  that 
the  perforations  extend  exactly  to  the  same  height 
m  each  column? — Has  the  temple  been  successively 
sunk  and  raised  again  in  a  volcanic  country  subject  to  so 
many  irregular  movements  ? — But  how,  alter  such  violent 
shocks,  could  the  columns  remain  erect? — Have  volcanic 
eruptions,  opened  deep  ravines  which  have  closed  atone  ex- 
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tremily,  and  have  kept  the  temple  confined  in  a  kind  of 
lake  until  a  passage  was  opened,  and  restored  the  ground  to 
its  natural  dryness? — There  are  difficulties  attending  all 
these  explanations,  particularly  the  two  last.  How  could 
such  important  changes  have  taken  place  alter  the  construc- 
tion of  the  temple,  and  have  left  no  trace  in  history  or  in 
the  memory  of  man  ?  They  frequently  speak  of  the  eruption 
in  the  year  152S,  when  the  hill  called  Monte-Nuovo  was 
formed,  and  when  the  sea  invaded  a  part  of  the  coast;  but 
there  is  no  tradition  of  successive  revolutions. — Near  this 
temple  has  been  discovered  a  particular  variety  of  marble, 
of  which  M.  Cubieres  has  read  an  analysis  to  the  Institute. 
It  is  white,  semi-trajisparent,  and  receives  a  fine  polish  ;  it 
dissolves  with  difficulty  in  the  nitric  acid,  and  gives  sparks 
with  steel;  it  contains  22  parts  in  every  hundred  of  mag- 
nesia. M.  Cubieres  has  called  it  the  Greek  Magnesidn 
Marble,  and  thinks  it  the  same  which  the  ancients  made 
use  of  to  construct  their  temples  without  windows,  that 
received  light  only  through  the  transparent  walls. — M. 
Daubisson  has  given  an  account  of  a  mine  of  lead  nearTra- 
nowitz  in  Silesia,  containing  the  ore  called  galena  in  a 
very  extensive  bed.  Ir  is  found  in  rocks  composed  of 
shells,  which  Mr.  D.  thinks  are  of  recent  formation.  To 
know  really  the  age  of  the  calcareous  beds  in  which  the 
lead  ore  is  found,  we  should  determine  the  species  of  shell? 
that  they  contain. 


XXIX.  Intelligence  and  Miscellaneous  Articles, 

To  Mr.  Tilloch. 

Sir,  XJ.AVING  observed  in  a  late  publication  of  the  first 
respectability,  that  the  writer  of  the  article  on  "  Freezing 
Mixtures"  regrets  that  I  have  not  given  the  specific  gravities 
of  the  acids  used  in  my  experiments;  I  beg  leave  to -state, 
for  the  information  of  that  gentleman,  and  others  whom  it 
may  concern,  that  the  specific  gravity  of  the  sulphuric  acid 
was  T84S  ;  and  that  of  the  redfuming  nitrous  acid  l'J-lO; 
both  of  which  are  thus  given  in  a  paper  by  me  in  the 
Philosophical  Transactions  for  H9b;  and  in  my  Treatise 
on  Artificial  Cold,  page  76. 

I  take  this  opportunity  of  declaring  mv  intention  of  pre- 
senting, through  the  medium  of  the  Philosophical  Maga- 
zine, some  observations  relating  to  the  practice  of  Physic 
and  Surgery,  collected  by  me,  during  a  residence  of  nearlv 
five- and- twenty  years  in  the  Radcliffe  Infirmary,  as  apothe- 
cary to  that  institution.  In 


158  Intelligence. 

In  the  course  of  the  period  above  mentioned,  I  had  an 
Opportunity  of  attending    to,   and    watching]    nearly  all   the 

cases  chirurgical  as  well  as  medical  which  occurred, amount* 
tng  to  upwards  of  nineteen  thousand  patients ;  making  a 
journal  occasionally,  which  J  have  hv  me,  consisting  of 
brief  remarks  respecting  the  progress  and  event  or"  the  various 
diseases  which  presented,  and  the  effects  of  the  different 
medicines  and  applications  administered  in  those  diseases. 

I  have  adopted  this  method  of  communicating  what  I 
may  wish  to  say  on  this  subject,  the  whole  of  which  will 
be  comprised  in  a  small  compaS6|  in  consequence  of  my 
present  occupations  allowing  mc  scarcely  any  leisure,  even 
tor  the  purpose  of  epitomizing  the  result  of  my  experience. 

Mv  chief  object  therefore  will  he,  to  point  out,  under  the 
form  of  a  compendious  classification,  the  diseases  which  are 
curable,  and  the  most  appropriate  or  efficacious  remedies 
for  that  purpose;  and  likewise  the  means  of  palliating  the 
effects  of  such  diseases  as  J  consider  from  experience  to 
be  incur  a  lie. 

It  must  he  obvious,  that  out  of  such  a  great  number  of 
patients,  almost  every  species  of  disease,  as  well  as  a  very 
JrequetU  recurrence  of  each,  must  have  passed  under  my 
notice:  hence  the  discrimination  of  diseases,  and  the  re- 
spective merits  of  all  the  medicines  and  applications  then 
in  use,  cannot  but  be  extremely  familiar  to  me. 

I  am,  sir, 
Oxford,  Feb.  18,  181 1.  Your  obedient  servant, 

Kd.  Walker. 

P.  S. — In  the  course  of  my  papers,  I  shall  have  occasion 
to  mention  some  small  improvements,  as  I  hope,  in  the 
practice  of  surgery,  See.  made  by  myself. 

To  Mr.  Tilloch. 
Sir, — Mr.  Farey'b  observation  on  affixing  new  and 
separate  ideas  to  established  marks  or  words,  is  perfectly 
correct;  and  had  it  not  been  for  an  error  of  the  printer,  he 
would  not  have  had  occasion  for  the  remark  ;  as,  by  refer- 
ring to  the  letter  I  had  the  honour  of  addressing  you,  it 
will  be  seen  that  the  grave  accent  (")  and  not  the  acute 
accent  (')  was  intended,  as  the  same  objection  occurred 
to  me  at  the  time.  As  the  form  of  the  character  is  of  no 
consequence  it  the  idea  is  approved,  the  printers  can  have 
recourse  to  anv  new  one  winch  mav  suit  them,  only  ob- 
serving not  to  alter  it  w  hen  once  ad.  pud. 

I  remain  with  great  respect,  sir, 
Your  obliged  humble  servant, 
Spitalfields,  Fe\  11,  1811.  A.  Keirtalf. 
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'"•   U       . 

Deys  of 

Month. 

4  if 

P    0 
.^5 

r 
a 

2 

7"!  -C 

=  7- 

H eight  of 

the  Barom. 
Inches. 

3^  « 

If,     «     u 

□  s  EC 

Weather. 

Dec.  27 

52 

■i6° 

43° 

29-62 

20 

|Fair 

28 

40 

38 

32 

30-18  ' 

18 

Fair 

29 

31 

36 

31 

•35 

21 

Fair 

30 

30 

34 

29 

•52 

17 

Fair 

31 

29 

31 

29 

•45 

10 

Fair 

Jan.   1 

28 

2S 

27 

•20 

0 

Snow 

2 

28 

29 

26 

29-93 

6 

Cloudy 

3 

25 

24 

21 

•6S 

0 

Snow 

4 

28 

29 

25 

•85 

0 

Cloudy 

5 

25 

28 

26 

•76 

10 

Fair 

6 

28 

29 

25 

•so 

9 

Fair 

27 

2S 

27 

•82 

10 

Fair 

8 

27 

28 

26 

•76 

9 

Cloudy 

9 

26 

29 

29 

•82 

0 

Snow 

10    24 

30 

35 

•82 

0 

Foggy 

11     44 

43 

41 

•70 

0 

Rain 

12    42 

45 

40 

•40 

0 

Rain 

13!   35 

43 

43 

•62 

16 

Showery 

14}   46 

48 

42 

•63 

18 

Fair 

15    46 

45 

35 

•65 

21 

Fair 

l6i   33 

42 

43 

•78 

o     , 

Showery 

17J  45 

47 

45 

•61 

o  ! 

Rain 

41 

40 

3b 

•70 

5     1 

Cloudy 

19j  33 

40 

34 

30-30 

15 

Fair 

SOI   32 

39 

33 

•29 

10 

Fair 

21 

34 

41 

34 

•01 

0 

Rain 

22 

34 

38 

33 

•16 

0 

Foggy 

23 

35 

40 

39 

•20 

0 

Ran 

24 

35 

41 

35 

•40 

15 

Fair 

25 

35 

37 

30 

•45 

9 

Cleudv 

26 

28 

39 

38 

29  99 

5 

Cluudy 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 
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Mr.  C.uu:r,  of  the  Stuand,' 
•  For  February-  1  b  1 1 . 


Thermon 

Height  of 

the  Liaroin. 

Inches. 

Of  "5  5 

£  >>  5 

• 

o  E 

c 
o 

M 

0    - 

Weal 

• 

~ 

Jan. 

JO 

33 

29-58 

10 

Fair. 

28|    iS 

28 

•59 

5 

Fair. 

29  -24 

--'9 

•do 

7 

Fair. 

■ 

f 

v 

30 

•21 

3fl 

30 

•  -62 

°l 

<io\v  during 
night,    -  ' 

31 

•  31 

12 

39 

0 

Rain. 

Feb.    'li    3S  ' 

4.2 

41 

•30 

0 

liain.  . 

44 

h; 

40 

•40 

5 

Cloudy. 

46 

36 

•    -15 

7 

Cloud  v. 

' 

45 

37 

3005 

Fair. 

39 

39 

29' 95 

10 

Clou, 

-f) 

44 

4  9 

45 

12 

Cloudy. 

7 

4-2 

47 

44 

•54 

25 

Fair. 

45 

48 

45 

•  -5* 

IS 

Stormy!.* 

40 

46 

43 

■65 

10 

Cloudy. 

10    43 

JO 

50 

•60 

0 

Small  Rain. 

-111   50 

5Qj 

49 

•  '25  ' 

0 

Stormy. 

"1  2  -4  0 

38 

•11 

0 

Rain. 

13    35 

40 

35 

•i'O 

0 

Stormy. 

14    37 

42 

40 

■  -40 

17 

Fair. 

Lfl   40 

-■-J 

35 

•51 

15 

Cloudy. 

}<3    36 

39 

33 

•  -so 

22. 

Cloudy. 

17 

29 

35 

37 

30C0 

10 

CI  oud  V. 

IS 

•37 

43 

35 

•  -02 

21 

Cloudy. 

W 

-35 

34 

Bg-82 

19 

Fair. 

.• 

-  33 

*ii 

38 

••66    i 

16 

Cloudv, 

44 

•09 

0 

Small  Rain. 

44 

•01 

33 

. 

as 

•4  1 

49 

4  5 

•05 

35 

Fair. 

55. 

5,1 

i  j  :o.i 

0 

Rain,    j 

41 

49 

4 

•25. 

Fair. 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock 
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XXX.  A  List  of  about  700  Hills  and  Eminences  in  and 
near  to  Derbyshire,  with  the  Stratum  which  occupies  the 
'fop  of'  each,  and  other  Particulars, — and  the  Answers 
received,  to  Inquiries  in  our  last  Volume,  respecting  Mr. 
Miohell  and  Mr.  Tofield's  Geological  Manuscripts,  &o. 
By  Mr.  John  Farey,  Sen.,  Mineralogical  Surveyor. 

To  Mr.  Tilloch. 

Sin,  In  rnv  Report  on  the  Agriculture  and  Minerals  of 
Derbyshire,  the  first  volume  of  which,  treating  of  the  sur- 
face, minerals,  rivers,  &c.  is  now  in  the  press,  An  alpha- 
betical List  of  the  most  remarkable  Mountains,  Hills  and 
Eminences  has  been  printed,  referring  to  a  small  Map  of 
41  principal  Ridges,  or  ranges  of  high  ground,  called  water- 
heads,  which  divide  the  drainages  to  3-2  rivers  and  rivulets, 
in  and  near  Derbvshire.  By  a  series  of  numbers,  placed 
on  or  near  to  each  ridge  in  the  Map,  the  situation  or  the 
several  hills,  peaks,  tors,  cliffs,  banks,  edges,  tops,  heads, 
stones,  lows,  or  other  highest  or  otherwise  remarkable  and 
elevated  points  of  the  surface,  are  pointed  out ;  and  their  situ- 
ation, with  respect  to  the  Towns,  is  mentioned,  and  the 
stratum  on  the  top  of  each  hill  in  the  List;  the  mines, 
quarries,  caverns,  tec.  on  them  are  also  noticed,  in  some 
instances.  At  the  conclusion  of  the  printing  of  this  part 
of  my  Report,  it  occurred  to  me,  that  a  List  of  the  Hills  and 
their  upper  strata,  in  the  order  in  which  they  are  numbered 
on  the  several  ridges,  would  be  not  less  useful,  than  the 
alphabetical  one  above  mentioned,  particularly  to  Residents, 
and  to  Geological  Travellers  when  on  the  spot,  on  « 
account  I  have  sent  vou  such  a  List,  in  case  you  deem  it 
worthy  of  a  place  in  your  Philosophical  and  Geological 
Magazine,  and  in  which  case,  vou  oiay  perhaps,  at  a  future 
tune,  give  a  copy  of  the  Map  of  Ridges,  ca  which  these 
numbers  are  found. 

It  may  be  proper  here  to  remaik,  that  T  found  it  neces- 
sary, in  three  instances,  to  deviate  from  the  plan  of  naming 
the  Ridges  by  the  river  district",  or  dramages  which  ihty 
buund,  viz.  the  Grand  Ridge  extending  from  near  Saddle- 
worth  on  the  Huddeisfield  Canal  in  Yorkshire,  to  near 
Harecastle  on  the  Trent  and  Meriev  Canal  in  Staffordshire  : 
the  Ashby  and  Burton  Rider,  extending  nearlv  from  one 
ol  these  towns  to  the  other  in  Leicestershire  and  Stafford- 
shire, across  an  angle  or  corner  of  Derbyshire  ;  and  the 
Chamwood  Ridge,  extending  from  Mount  Sorrtl  to  Thrings- 

Vol.87.  No.  155.  MarchlSl).  L  ton, 


1G2  Names  of  Mills  and  /heir  Strain,  in  Derbyshire,  &c 

ton,  across  Charnwood  Forest  in  Leicestershire.  Such  Hills 
ks  ha*e  only  a  number  prefixed,  are  situated  on  or  very  near 
to  the  Ridge  or  Waferhead,  and  in  the  other  casts,  the  letters 

T,  \V,  N,  or  S,  point  out,  the  siuY  of  the  riil".e  on  which 
they  arc  situated,  which  is  never  beyond  the  River  whence 
the  ridge  is  named:  and  such  collateral  I  Jills,  it  is  to  he 
observed,  and  the  branch  Ridges  on  which  they  are  situate, 
will  sometimes  be  found  as  high  or  even  higher,  than  the 
principal  Ridges.  1  shall,  as  I  have  before  said,  be  thankful 
for  the  additions  and  correct  ions  ot  your  readers  and  cor- 
respondents, respecting  these  particulars,  and  am, 

Sir, 
Your  obedient  servant, 

Westminster,  Ma.  eh  4,  1811.  JOHN    FAREY,  Sen. 


South  Amber  Ridge,  extending  from  Greenwich  Village 
(No.  60),  on  East  Dcrweiu  Rtdge,  nearly  \Y.  5  Miles. 
(Green). 


No. 
l 

2 


Ripley  Village,  Coal  Shale. 
Stone  Hill,  3d  Grit,  high. 


No. 

3  S.    Belpcr  Windmill-hill.  '2d  Grit. 

4  Toadmaa  Hill,  I'd  Grit. 


West  Amber  Rjdge,  extending  from  Hanvood  Hill  (No.3G) 
or.  East  Dei  went  Kidge,  S.S.E.  about  1 1  Miles  (Lake  red). 


No. 

1  Ashover-quarry  Hill, 2d  Grit, 

grindstones. 

2  Wirettone  Hill,  2d  O: it. 

3  W.  Haredge  Hill,  '-id  ( Srit,  high. 

1         Overton  Park,   lbt  Grit,  very 

5         Slag-  Hills,  2d  Grit,  very  high. 
0"  W.  Riber  '1  op,  1st  Grit,    see  Sec- 
tion in  Plate  11.  in  vol-  xxxi.J 

7  W.  High   I  or,  1st  Lime.  ;do.) 

8  W.  High  l.ces, !  1 1  Grit,  very  high. 

9  W.  Castle-top,  Shale  &  Shafe  Grit. 

10  E.  High  Oredish,  1st  Grit. 

11  E.  Hay  Hill,  1st  Grit. 

Ashbt  ar.d  Burton  Ridqef 
(No.  13),  anil  Wooden- Box 
Ridge,  E.S.E.  and  W.N.W 


No. 
1 

a  s 

s  s 

4 


Ashby  Hill,  Gravel  on  red  Clay. 
Willesley  Hill,  red  Clay. 
Odd-house  Hill,  red  Clay. 
Smithsbv    Windr.iill-I.ill,    red 

Clay." 
Midway  Houses,  red  Clay. 
Ncwhall  Windmill-hill,  G.-it. 
Bretby Clump,  Red  Marl. 


No. 

L2  E.  Ogstone  Hill   4th  Grit. 
i;$E.  Washington  Green    Wessing- 
ton;.  3d  Coal  Shale. 

14  Lindow-Lane  Hill,    a    hum- 

mock of  2d  G  it. 

15  Wheatcroft  village,  1st  Coat 

Shale. 

16  W.  Upper  Hollo  way,  1st  Grit 

17  Crich  Cliff  (monument]     Is; 

line,  vert  high. 
IS  E.    Park-Lane  Head,  3d  G 

19  E.   Coburn  Hill.  4th  Grit.Quarry. 

20  £     Fritchlev  Hill,  I  si  ( ;  r  i  t: . 
'21  Cric  h  Clu-e,  1st  Grit. 

extending  from  Butt  I  louse 
Bar  (Xo.~i6)  on  North  Mease 
.8  Miles  in  length  (Blue.) 

No. 

8  N.  Repton  Hiil,  Red  Marl. 
9N.   Bladon    Hill,    Gravel   on  Rid 
M*rL 

10  S.  Brisiingcote  Hill,    Red    Ma.  I. 

(not  No.  60.) 

11  S.  Stanton  Hill,  Gravel. 

12  Scropley  Hill  ar.d  Clump,  Rid 

Marl.' 

East 
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East  Ash  ov  Ridge,  extending  from  Blakelow  Stones  (No. 9) 
on  Grand  Kidgc,  nearly  S.E.   9  Miles.     (Orange.) 


No. 
l 


Alpert-CastlesHill,  Shale  Grit, 

large  Slips. 
Ruwlee  Peat-pits,  Shale  Grit. 


No. 

3 


Crook  Hills,   two  Hummocks 
of  1st  Grit,  on  Shale. 


West  Bootle  Ridge,  extending  from  Ripley  Village  (No.  1) 
on  South  Amber  Ridge,  S.S.W.  about  7  Miles.  (Ver- 
milion.) 

No. 


Henmore,  4th  Grit. 
High  Wood,  3d  Grit. 


No. 

3 

4 


Holbrook  Moor,  3d  Grit. 
Lutheld  Bank,  1st  Grit. 


East  Bradford  and  Lathkil  Ridge,  extending  from 
Mining  Low  (No.  61)  on  West  Derwent  Ridge>  N.E. 
about  6  Miles.     (Orange.) 


No 

l 


13  VV 


14 


Blakelow     (near    Elton)      1st 
Lime. 

5  E.  Islington  Hill,  'MLime. 
:',  E.  Grey  Tor   or  Grce),  1st  Lime 

Hummock. 
4  E.  Bank-pasture  Tor,  1st   Lime 

Hummock, 
a  E.  Blakelow     near  Bright  Gate, 

2d  Lime,  very  high. 

6  B.  Wnite  Low,  3d  Lime. 

7  E.  Wcnsley  Village,  Shale  and  1st 

Lime. 
3  E    Oaker  Hill,  Shale  &  Shale  Grit, 

slips. 
9  E.  Masson  Low,  "d  Toadstone, 

Charnwood  Ridge  in  Leicestershire,  extending  from 
Mount  Sorrel  toThringston,  touching;  West  Soar  Ridiie 
between  Cliff  and  Bardon  Hills  (No.  6  and  7),  E.  and  VV. 
about  14  Miles.  (Green). 


No. 

very  high;  (see  Section  in 
Plate  II.  vol.  xxxi. 

10  E.  Heights  of  Abraham,  1st  Lime 
and  1st  Toadstone. 

11  W.  Berry  Cliff,  1st  Grit. 

12  W.  Hartle  Moor,  1st  Grit. 
Mock-Beggar  Hall  for  Robia 

Hood's    Stride),    1st    Grit  f 
Hummock. 
Stanton  .Moor,  1st  Grit  Ham- 
mock 

15  W.  Rowter  Rocks,  1st  Grit?  Hum- 
mock. 

16  V.".  3toney-Lee  Rock:,  Shale  Grit, 
coarse. 


No 

l 

2 

°. 

s. 

4 

N 

Castle  Hill,  Sienite,  Quarries, 

for  Paving. 
Mount   Sorrel    Windmill  hill, 

Sienite. 
Scampton  Hill,  Sienite. 
Hawksley  Hill,  Sienite. 
.">         Longclay  Hill,  Sienite. 
•'.  N.  Beddow  Wood,  isolated,  large 
and  high,  Sienite. 

7  N.  Kinsley  Hill,  -Sienite. 

8  .      Rothley  Hill,    Quartz  Gravel, 

on  Red  Marl. 

9  Cropstone  Village,  Leicester- 

shire, Red  Marl. 
Stewards    Hay,   coarse   Slate, 
with  Sienkc  S.  of  it. 


No. 

11    S. 


Wood, 


10 


13 
14  S. 


16 


L<-> 


MaT  tin-shaw 
Slate. 
12  S.    Grooby  Town.  Leicestc 

Sienite  Quarries,  for  IV.  \  ing, 
MarklieldToll-Bar,co:  - 
Markf  IdWindmill-hiil 

conical,' Sienite. 
Copt  Oak,  iaUo  on  \\ r^ st  Soar 
Ridge.J  coarse  Slate. 
IT  N.  Hamer  Cliff,  roars? Slate. 
18  N.  Stoney -well  Hill,  coarse  State. 
IS)  N.  Ealdwins-castle  Hill,     coarse 

Siace 
iO  N.  Etas  Cliff,  coarse   Slate,   ore 
of    the    highest    Peaks    in 
1     am  wood  Forest. 

91  N.  Crow 
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N  ■ 

21 

N. 

N. 

23 

N 

N. 

25 

N. 

Zfi 

N. 

27 

N. 

28 

N 

29 

N. 

SO 

N. 

31 

N. 

N. 

S3 

N. 

34 

N. 

35 

N. 

36 

N. 

Cn  w  Hill,  coarse  Slate. 
(>:d  John  Hill,  coarse  Shite. 
;  iti  Pa  '.  ,V  est  Hill, pari 

Sieniteand  part  coarse  Sl.ite 
Newton    Linford    Hill,    part 

Sieniteand  part  coarse  Slate. 
Bi:i«i^atel>ark,S.J..Hil! 

Slate. 
Hunters  Mill,  coarse  Slate. 
Swithland  Wood,  coarse  Slate, 

large  ancient  Quarries. 
Broonibrdgel  [ill, co  irse Slate- 
Brand  Hill,  coar-e  Slate,  the 

iiland  Slate  Qua   ; 
Bassil  Wood,    Sienite,     with 

Pyritic  Veins  ? 
Beacon  Hill,  c<  arse Slate, per- 
haps   the    highest    Hill   in 

Charnwood  Fore-:. 
Bird,  (or  Wind  n.ill-)hill, coarse 

.  very  high. 
Black,  bird'.-nest  Hill,  coarse 

Mare. 
Hanging-stone    Hill,     coar.-e 

Slate 
Outwoods,  coarse  Slate 
WhittleHill  Gravel,  and  Slate, 

Whetstone  Quarries. 

Ea*l  Chdrnet  Ridge,  extend 

(No.  33),  on  Grand  Ridge,  S 

No. 

1  Black-meer  Hill,  Shale,  Slipt 

at  the  Mcer. 

2  Moor- cock    Hall,    Shale   and 

Grit 

3  E.    Mixqn  Hill,  Shale  Limestone, 

;:ad  Copper  Mints. 

4  W.  Lee  •:  Common, Shaleand  Shale 

Grit. 

5  MoredgeHill,  Shaleand  Shale 

Grit. 

6  Ipstone  Edge,  1st  Grit  &  Shale. 

7  W.  Sharp  Cliff",  Gravel  Rock  ?  on 

1st  Grit. 

8  W.  Ferney   Hill,    Quartz   Gravel 

and  Shale. 
9\V.  Yew  Tree  Hill,  Quarli 
10  W.  Belmont  Hill,  2d  Grit. 


No 

N 

N 

N 

40 

N 

11 

N 

ra 

N 

•1:! 

N 

•11 

N 

45 

N 

i  i 

N 

S. 

49 

S 

60 

51 

N 

53 

N 

' 

N 

55 

56 

.37 

58 

59 

N 

60  N 


ouse  Hill,  coarse  slate. 
Five-dale  1  roe*,  coarse  8late. 
Charley  Knowl,  coarse  Slate. 
Lllhs- Cloud  Hill,  coarse  SLte. 

sd  Hill,  coarse  SI 
Morley  I  ill.  coarse  Slate. 
Gibbi  i  Hill,  coarse  Slate. 
Finney  Hill,  coarse  Slate. 
Broadhurst  Hill,  coarse  Slate. 

(not  N»4 

Red  Marl. 
Birchwood  Hill,  coarse  Slate. 
Irish  Hill  coarse  Slate. 
Timberwood  i  lill,  coarse  Slate. 
Warren  Hill,  coarse S1 

slate. 
'Fin  Meadow  Hill,  coarse  Slate. 
Flat  H  Slate. 

Sharp  Hill,  r"ar.-e  Slate. 

•on  Hill, coarse  Slate. 
Cademau  Hill,  coarse  Slate. 
Broad  Hill, coarse  Slate. 
Cinder  Hills,  coarse  Slate,  ted. 
Grace  Lieu  House,  red  Grit  ? 

on  Limestone 
Grace    Dieu    'Foil  Bar,    red 

Grit  ? 


ino  from  Brown  Middle  Hill 
STP;.  is  Miles.      (Yellow.) 

No. 

1 1  Pike  Low,  1st  Grit. 

12  W.  Old  Ridge,  2d  Grit. 
1:'.  W.  Crow  Tn  es,  '.  d  Gilt. 

14  W.  'J  lirce  Lo\v>,  Shale  and  Shale 
Grit. 

17  W.  B«  Low7a2dGritFXummock. 
1(5         Caldon  Low,  4th  Linu 

Quarries. 
17  F    "  ow,  4th  Lime. 

15  F.   Hunters  Knowl,  4th  Lime. 
19  E.  SwincoteHill,ShaleLimi 
JO  W.  Beacon  Hill,  Ith  Lime.high. 

21  Weaver  Hill,  4th  Lime,  very 
high,  a  Station  in  the  Go- 
vernment  'Frigoa.  Survev. 

22  Cliff  House,  Quartet  Gravel  oo 
Red  Marl. 

West  Churnet  and  Dove  Rid??,  extending  from  Bid- 
dulph  Moor  Mill  (No.  38),  on  the  Grand  Ridge,  S.E.  3S 
Miles.     (Yellow.) 


No. 
1 


Brown-edge, coarse  Grit  Rocks 
of  the  upper  Coal  scries. 

Tenters  Wood  Hill,  coarse 
Grit  Rocks,  do. 

Wetley  Moor. 


No. 

4  Cellar  He  id.  Gravel,  on  Marl 

and  Limestone  beds 

5  F.  Wetley  Rocks.  1st  Grit. 

6  E.  HeathHouse,  Shale. 

7  E.  Kingslev  Moor,  _d  Coal  Shale. 

8  E.  Cheadlr 
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No. 

8  E.  Cheadle  Park,  Qiiirtz  Gravel 

9  E.  HaziecroES  Hill,"  2d  Grit. 

10  E.  High-shut  Hill.  QuartzGravel. 

11  E.  Tithe  Barn  Hi!l.~Red  Marl. 

12  E.  Roceater  Conrnu-in,  Red  Marl. 
J. 3  E.  Holliugton     Heath,      Quartz 

Gravel. 

14  Bank  Top.  1st  Grit  and  Shale? 

\vi:h   Mirl  and  Limestone 
Beds. 

15  Dilhorn  Hills,  Quartz  Gravel. 

16  Loxley  Green,  Quarts  Gravel, 

on  Red  Marl. 

17  E    Hollington  Hill,  QuartzGra- 

vel, on  Red  Marl, 
i  •         Bagot  Park,  Red  Marl. 
19  W.   N  igh    Windmill-hill, 

loa.ny  Gravel,  on  Red  Marl. 


No. 

20  Marchinton  Cliff,  Shale  on  Red 

Marl. 

21  E.  Hound  Hill,  Red   Marl,  and 

Gypsum  Quarries. 

22  Six  Hands,  loamy  Gravel,  on 

Red  Marl  (not  Seven. 

23  E.  Hanburv,  Red  Marl. 

24  E.  Fauld    Hill,    Red   Marl,    and 

Gypsum  Quarries. 

25  E.  Tutbury  Castle  Hill,  Red  Marl. 

26  W.  Christ  '  Church    Hill,    loamy 

Gravel,  on  Red  Marl. 

2?         Calleugwood  Hill,  loamv  Gra- 
vel, on  Red  Marl,  high. 
Wichnor  Park,  Red  Marl. 

39  W.  Sinai  Park,  Red  Marl. 

30  W.  Beacon  Hill,  Red  Marl. 


North  Dase  Ridge,  from  Anders  Ed^e  (No.  3),  on  West 
Govte  Ridge,  extends  bevond  the  limits  or'  the  Map. 
(Blue.) 


No. 
1  Dimpas  Hill,  Shale  ar.d  Shale 

Grir. 
:  N.  Nabs  Nose,  4th  Grit,  reddish 

Grey  Slate  Pit,  high. 
.->  N.  CI ift~  Bank,  3d  Grit. 

4  N.   Blakelow  Hill,  4th  Grit. 

5  N.  K.rrredge,     4th    Grit,     large 

Quarries. 

East  Derwf.nt  Ridge,  exten 
(No.  6),  on  Grand  Rids:e, 
(Clue.) 

No. 

1  Hor-e  Stones,  1st  Grit. 

2  Cut  Gate,  dejp   Peai,  on   1st 

Grit. 
C  E.  Pike  Low,  1st  Grit 
4 
5 
o 


No. 
6 


1     8  S. 


10 


Shutlines  Low,  a  Hummock  of 
1st  Grit.hiorh,  &rerr.ark..ble. 

Homerton  Nose,  1st  Grit. 

Mnis  Hill,  Shale  &  Shale  Grit. 

Stoney-fold  Hill,  Shale  and 
Shale  Grit. 

Macclesfield  Town,  Cheshire, 
QuartzGravel,  onRedMarl. 


ding  from  Dean-head  Stones 
nearly  S.E.  about  67  Miles. 


High  Stones,  1st  Grit. 
Hoiden  Moor,  1st  Grit. 
Broumhead  Moor,  Peat, on  1st 
Grit. 
E.  Bradtield  Moor,  1st  Grit. 
E.   Hell-!:e!d  Mov:r,  1st  Grit. 
i.   st  Lad,   1st  Grit. 
Dove^tor.e  Tor,   l-t  G:it. 
Stake  Hill,  L2d  Grit,   a  Game- 
keeper's house  on  it. 
Crow  Chine,  1st  Grit. 
W.  Derwer.t  Edge,  1st  Grit,  very 
high. 
1  4  W.  Bamford  Edge.  1st  Grit. 

15  Stanage  Hill,  1st  Grit. 

16  E.  Lords  Seat,  2d  Grit. 

17  Stanage  Pole,  2d  Grit. 


8 
9 
10 

11 

12 
1 


No. 

IS  E.  Rud  Hill.  2d  Grit. 

19  E.  Hallam  Post  Hill,  1st  Grit. 

20  E.  Walkley Bank,  3d  Grit. 

21  W.- Over  Stones,  ist  Grit. 
.J  W. Higger  Tor,    a   Hammock  of 

1st  Grit. 

23  W.  Scr-.per  Low,  Shale  and  Shale 
Grit. 

24  W.  Old  Booth  Edge,  1st  Grit,  the 
famous  Peak  Mill -stone 
Quarry,  (not  on  Ridge  ) 

25  Ox  Stones,  2d  Grit  ? 

26  Haihersage  Rid?-e,  2d  Grit,  (a 
btation  in  the  Government 
Trigonometrical  Survey.) 

27  Shepherd's  Muss-House  Hill, 
2d  Grit. 

29  Gorsey  Bank    1st  Grit. 

31    E.  Grang'e-hili  Top.  2d  Grit. 
39   E.   Bole  Hill,  Sth  Giit. 
S3         Pudding  pie  Hii!,  4th  Grit. 

L3  35  W 
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No. 

No. 

S3  W 

Buoken  Hill,  8d  Grit. 

H  irwood  Hill,  Sd  Grit. 

1  Llv-moor  Top,  3d  (;■.  it. 

56 

88  W 

Blakelow,  .'.1  Grit   high. 

37 

:,  1st  Grit,tamotu 
Fire-done  Quarry. 

58  W. 

10 

cad,  *_'d  Grit.'  (Np omit- 

59 W 

ted.) 

41 

-winter  I  [ill,  2d  C i r i t . 

42  E. 

rit,:>  clumps 

m 

iif  ti  ees  un  it. 

■  I 

Boythorpe  Hill,  10th  Grit. 

44  E. 

Wjngerworth  Park  loth  Grit. 

65   E. 

45  W 

Fabric  Hill,  1st  < 

66  W 

40  W 

Deer-leap  Hill,  4th  Grit. 

4  7 

Birkin  Lane.    Sd  Coal    Shale, 

67 

good  Fire  Clav. 

68  E. 

43 

Bole  Hill,  4th  Grit.  Quarries, 

clothed  with  Fir  Woods. 

69 

49 

Strettoo  Village,  lO.h  Grit. 

70  W 

50 

;;  Common,  Grit. 

71    E. 

51 

Cock  Top    Grit. 

5'2 

Over  Moor,  Coal  Shale. 

7  2  E. 

."..5 

1 4.  ucknal  Windmill -hill,  yellow 

J.ime. 

7  3 

54 

Sutton  Hill,  yellow  Lime. 

74 

Normanton    Common. 
Shale. 

Cotes  Park,  Coal  Shale. 

Somercoati  Green,  Coal  Shale. 

Swanwick  Windmill-hill, 
Shale. 

Castle  Hill,  7th  ( 

i  o.il  Shale. 

Codnor  F.irk.  10th  Grit. 

Breach  Hill,  Grit. 

Roby  Field    • 

Shipley  Park,  Grit. 

Rark  : 

II      Moor,     Salmon  co- 
loured Grit. 

Chadde-.dcnMoor,  alluv.  Clay. 
Windmill-hill,     Salmon- 
coloured  Grit. 

Dums  Hill.  Quartz  Gravel. 
.  Spondon  Hill,  Red  Marl. 

Clouds   Hill,   Red    Marl   and 
Gravel. 

Windmill-hill,      Red 
Marl. 

Risley  Fark,  Red  Marl,  high. 

Hopwell  Hall,  Red  Marl. 


West  Derwent  Ridge,  extending  from  Axe-cdge  Hill 
(Middle.  No.  31),  on  the  Grand  RidLe,  nearly  S.E.  about 
46  Miles.  ^Green.) 


No. 

1  Thirkelow,  4th  Lime. 

2  W.  High  Edge;  4th  Lime. 
•1         Harper  Hill,  4:h  Lime. 

5  E.  Fox  Low.  4th  Lime. 

6  E.  Staden  Hill,  3d 'loadstone. 

7  E.  High  Cliff,  4th  Lime. 
9  E.  Hill  Head,  4thLime. 

10         High  Low,  4th  Lime. 

12  W.  CroomHill,    4th  Lime,  sharp 

and  wedge  like. 
IS  W.  Park-bouse  Hiil,  4th  Lime. 
14         Bricrly  Hill,  4th  Lime. 
;  5         Dow  Low   4th  Lime. 
M  W.  Alders  Cliff,  4th  Lime. 
1  7  W.  High  Wheeldon,  1th  Lime. 
18  W.  Cronkstone  Hill,  3d  Lime. 

.  HurdlowHill,  4th  Lime. 
'it)         Great  Low,  4th  Lime. 
•2  2        Over  Street,  3d  1 
23         Hurdlow-house  Hill,  2d  Lime. 
•iii  W.  Waggon  Lows,  4th  Lime. 

26  W.  Hi;;!'  Cross,  4th  Lime. 

27  W.  Cliff  Hill,  4th  Lime. 

26  W.  Mossey  Low,  4th  Lime. 
80  W.  Cardel  Low,  4th  Lime. 

31  Coatslield  Low,  3d  Lime.  ' 

32  Benty-Grange  Hill,  2d  Lime. 
S3  E.  One  Ask  Clump,  'it  Lime. 


No. 

35  W.  Lean  Low,  4th  Lime. 

96  W.  Castern  Low,  4th  Lime,  with 

a  clay  W,i\  board  and  Well 

near  the  top. 

37  W.  Hen  Low,  4th  Lime. 

38  W.  Bullock  Round,  4th  Lime. 

39  W.   Fine  Low,  4th  Lime. 

Wolfscore  Hill,  4th  Lime. 

47  W.  Cross-low  Bank.  4th  Lime. 

48  W.  Mote-low Arlior,4:hLime ,high . 

49  W.  Nabs  Hill,  4th  Lime. 

51  W.  Thorpe  Cloud,  4th  Lhne,8harp 

and  wrjge  like. 

52  E.  Arbor  Low,  chert  Rubble  on 

2d  Lime,  very  high,a.L?ruidi- 
cal  circle  of  stones  on  it. 
.v  Hdl,  1st  Lime. 
.')'>  E.  End  Low,  1st  Lime. 

58  E.   Gratton  Low,  1st  Lime. 

59  Elklow  (or  Hillock  Low  ,  4th 

Lime,  very  high. 

60  Gotam  Hill,  4th  Lime. 

61  E.  Minning  Low,  4th  Lime. 

Gallows  Low,  4th  Lime. 

63  E.  Great  Edges,  3d  Lime. 

64  E.  Little  i.ime. 

05  E.  Sharrac  Cliff  (or  SuadyclirF', 
;■><}  Lime. 

66  E.  Aid- 
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No. 

6<3  E. 


fi?  E. 

- 

70  W. 

:  1  W, 


7  2  \V 

73 

74 


7  5 

E 

O 

w 

78 

80 

E 

Pi 

:-_ 

K3 

Aldwark  Hill,  a  Hummock  of 

Sd  Lime.    (N°  omitted.j 
Moot  Low,  4th  Lime. 
Elder  Tor.  4th  J.inie. 
Peters  Pike,  4th  Lime. 
Hoe  Cliff,  4th  Lime. 
Ipley   Hill,    and   Clump,     Jth 

Lime- 
Reynards  Tor,  4;h  Lime. 
Ryda  Hill.  4th  Lime 
Harboro  Rocks,  SdToad-.tone 

or  Djnstone,  very  hi^li,  a 

Well  and   Hermitage    near 

the  top. 
Charriot    Clump,    Chert,  &c. 

Rubble  ou  3d  Toadstone. 
Barn  Hill    ^  Wethericks),  -  3d 

Toadsti  ne,   not  Lime.) 
Hascar  Hill,  Shale  and  Shale 

Grit. 
Copt    Holly   Hill,   Shale  and 

Shale  Grit. 
Black  wall  Hill,  a  hummock  of 

Quartz  Gravel,  on  Shale. 
Cliff  Ash  Hill,   a  hummock  of 

Quartz  Gravel,  on  Shale. 
G:b  Hill,  Sh-le. 
Wardgate  Hill,  Gravel. 
Hulland  Ward  Village,  S&ale, 
Derby  Hill,  Quartz  Gravel,  on 

Shale. 
Mansell  Park,  Shale,  and  Gra- 


No. 


B6 


ss  E. 
S9 

90  W 

91  W 

92  W. 
23  W 

94 

95  W 

96  W. 

97  E. 

98 
100 

101  W. 

102 

103   E. 


vel  on  Red  Marl,  the  Great 

Fault  crosses  it 
Brailsford  Hill,   Gravel,    on 

Marl. 
Snaper  Kill,  Red  Marl. 
PriestwoodTiill,  Red  Marl. 
Rough  Heanor,  Red  Marl. 
Radhnrne  Hall,  Red  marl. 
MickleoverTown,  Red  Marl. 
liurnaston  Hill,  Red  Marl. 
ConeygreeHill,  loamy  Gravel, 

on  Red  Marl,  (not  N°  92.) 
Lit  tleover  Town,  Gravel,  on 

Red  Marl. 
Stenson  Hill,  Gravel,  on  Red 

Marl 
S  warkestone  Lows, Gravel,  ou 

Red  Marl. 
Peters    Hill,   Gravel,  on  Red 

Marl. 
Normanton  Hill,  Red  Marl. 
Chellaston  Hill, alluvial  Clay, 
on  Gvpsum  and  Red  Marl : 
Gypsum  Quarries. 
Wymans  Hill,  Red  Marl,  and 

Gvpsum. 
Weston  Cliff. Red  Marl.ard 

Freestone  Quarries,  bv  the 

Grand  Trunk  Canal. 
Balhngton    Hill,   Red    Marl 

and  Gypsum. 


No. 
G  \V.  Upper  Lane  Farm,  5th  Coal 

Shale,  deuudated. 
7  \Y.  Bnmmington  Town,  8th  Grit. 
S  InkexsaU,  13th  Grit. 

9         Hawthorn    Hill,     12th    Coal 
Shan.'. 


West  Dolee  Ridge,  extending:  from  Harstoft  Common 
(Xo.  50),  on  Eait  Derwenl  Ridge,  N.  about  8  Miles. 
(Gretn.) 

No. 
i  Compton  Tommon.  Grit. 

-  V\'.  Temple    Norman.'on     Town, 

ISth  Grit. 
5         Heath  Hiil.    lStfaGn't;     not 

i:th.  J 

4  Sutton  Hall,   ;:!th  Grit. 

5  Bole  Hiil,  9th  Grit. 

East  Dove  Rh/ge,  extending  from  Snaper  Hill   (No.  87), 
on    the  West  Derwejat  Ridge,  nearly  S.  about  10  Miles. 
(Lake.) 
>>To-  I  Np. 

1         Longlane  Hill.  R.ed  Marl.  3         Ash,  Red  Marl. 

Crops  Top,  Red  Marl. 

East  Ecclesburn  Midge,  extending  from  Barn  Hill  (We- 
thericks, No.  76),  oo  West  Derwent  Ridge,  S.S.E.  about 

11  Miles.   (Yellow.) 
Ko.  '  Xo. 

l  M'dJIeton  Intake,  3d  Lime.      j    3  E.  Dunrf.ke  Hill,  1st  Lime;   (not 

9         Muidleton  Moor,  3d  Lime.  No.  J*) 

L  4  4         Middle 
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No. 
4 
5 


6  E. 


Middle  Peak.  3d  Lime. 
Barehill  Edge,  1st  Grit,  verv 

high. 

Stone  house  Rocks,  a  1st  Grit 
Hummock. 

7  E.  Longway  Bank,   2d  Grit,  and 

1st  Coal  Shale. 

8  E.   Alderwaslcy  Windmill  hill,  2d 

Grit. 

9  Alport  Hill.  1st  Grit,  very  high, 

a  Station  (Orpit.)  in  the 
Government  Trigonometri- 
cal Survey. 


East  Euewash  Ridge,  extend 
(or  Robin  Hood  Hills,  No. 
15  Miles.    (Yellow.) 

No. 

1  Pearl  Hill,  Quartz  Gravel,  on 

yellow  Lime. 

2  Anneslev  Hill,  Quartz  Gravel. 

3  W.  Selstone  Park. 

4  W.  Shetpston  Hill,  a  hummock  of 

Gravel,  on  Coal  Shale,  (not 
on  Ridge.) 

5  W.  Underwood    Village,    North. 

14th  Grit,  (not  4th.) 

6  W.  Brinsley  Windmill-hill,  Grit. 

7  \V.  Greasley  Hill,  yellow  Lime. 

8  W.  Eastwood  Town,  Notts. 


No. 

10  Conevcrrre  Hill,  1st  Grit. 

11  E.  Chevi'nN.  Hill,  lit  Grit. 

12  E.  Mount  Pleasant,  2d  Grit. 

13  Alton  Hill,    Shale  and   Shalfl 

Grit. 
1 1  W.  Hill    Top,     Shale   and   Shale 
(Jrit. 

15  Shot  lie  Gate  Hill,  Shale. 

16  E.  Far  Low,  i  ,t  Grit. 

17  Chevin  Hill,  1st  Grit,  high. 
is  W.  Hazlewood  T  T 1 1 ! .  - 

19         Milford  Bank,  l.t  Grit. 


ing  from  Cocksmoor  Chimp 
1),   on  South  Idle  Ridge,  S. 


12 


Strelly  Windmill-hill,  yellow 
Lime,  on  Coal  Measures. 

Wollaton  Hall,  Gravel,  on 
Loai  Shale. 

13  Trowel  Moor,  Coal  Shale. 

14  W.  BramcoteHill  Quartz  Gravel, 

on  Coal  Shale. 

15  Bramcote      Town,      (Notts.) 

Quart?,GravcionRed  Marl. 

16  E.  Beeston  Windmill-hill,  Quartz 

Gravel  on  Red  Marl. 


North  Etiirow  Ridge,  extending  from  Holm  Moss  (No.  1), 

on  the  Grand  Ridge,  S.W.  about  11  Miles.    (Green.) 
No.  No. 

1  GoodgTave  Ed°;e,  Peat  on  2d       8         Wild  Bank,  3d  Grit. 

9  N.  Hough  Hill,  3d  Grit. 

10  S.    Mottram  Hill,  a  hummock  of 
4th  Grit. 

11  Harrop  Edge,  3d  Grit. 

12  Werneth  Low.alluvial  reddish 
Marl,  on  3d  Grit. 


Goodgrave  Edge,  Peat  on  2d 
Grii,  very  high. 
N.  Dove-stones  Moss. 

Wall-stone  Edge,  1st  Grit. 
N.  Offin  Stone,  1st  Grit. 
N.  Abraham  Chair,  1st  Grit. 
N.  Bucktoi   Castle  Hill,  1st  Grit. 


7  N.  Harridge  Pike. 

West  Goyte  Ridge,  extending  from  Tharch  Marsh  (No. 
28),  on  the  Grand  Ridge,  N.N.W.  about  15  Miles. 
(Yellow.) 


No. 
] 


Stake  Top,    Feat  on  2d  Grit, 
very  high. 

2  GoytesheadTor,  1st  Grit,  very 

high. 

3  Anders  Edge,  Shale  and  Shale 

Grit. 
5  W.  Rainow  Low,  4th  Grit. 


No. 


9 

10 
11 


Bowstnrie  Cross,  1st  Grit. 
Cocks  Knowl,  Shale  and  Shale 

Grit. 
Whaley  Moor,  2d  Grit,  high. 
Jackson's  Edge,  3d  Grit. 
Marple  Chaple,  3d  Grit. 


The 
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The  Grand  Ridge,   extending 
Yorkshire,  to  near  Talk  in  St  a 
Mile?,  within  the  limits  of  the 

No.  No 

1  Holm  Moss,  deep  Peat,  on  2d 

Grit. 

2  BretlandEdge.Peat, on  CdGr; 

S         Dean  Edge.  Feat,  on  2d  Grk.       _7 

4  Withins  Mouth,  Peat,  ou  2d 

Grit. 

5  Ladvcross  Hill,  2d  Grit.  23 

6  Dean-head  Stones,  1st  Grit.         29 
T  E.  Barrow  Stones,  lstGrit. 

8  E.   Grinah  Stones,  1st  Grit. 

9  Biakelow  Stones,   lstGrit,  the 
hest  Hill  in  Derbyshire. 

Wain  Stones,   lstGrit. 

Shelf  Stones,  lstGrit. 

.Alport  Low,  a   hummock  or 

isolated  patch  of  1st  Grit.        32 
Old  Woman,  a  heap  of  sods     ;>3 

on  Peat,  upon  Shale. 
Glead  Hill,  1st  Grit.  34 

15  W.  Whitnbury  Knot,  1st  Grit.  55 

\6\     Kinder  Scout   Hills,    lstGrit, 

17  J  the2d  in  height  in  Derbvsh.     36 

18  Edale  Head,  1st  Grit.         '  37 

19  W.  South-head  Tor,  1st  Grit. 

20  W.  Chinley  Churn,  2d  Grit.  38 

21  Rushop  Edge,  Shale  and  Shale 

Grit.  39 

22  Barmoor  Hill,  4th  Lime. 

2.3  E.    Kerns  Hill,  4th  Lime.  40 

(~E.  Bole-end  Hill,  a  hummock  of 

12d  Lime.  41 

E.  Heathy  Low,  2d  Toadstone. 
E.  Nabs  Buts,   a  2d  Lime  hum- 
mock. 


from  near  Saddle  worth  in 
ffordshire,  S.W.  nearly  uJ 
Map.    (Vermilion.) 

E.  Knot  Low,  a  hum.,. 
Toadstone. 

Rid^e  Coit,  3d  Lime. 

Combs  Mo=s,  a  large  hum- 
mock of  1st  Grit,  with  lit 
Coal  Shale  on  it. 

Thatch  Marsh,  2d  Grit. 

Axe-edge  Hill  (great  or  North), 

Shale  and  Sha!e  Grit,   very 

_  i  yards  above  the 

E.  Grin    Hill,   4th  Lbe,    Lime 

Kilns,  Pools  hole  Cavern. 
Axe-ed^e  li-.ll  (middle),     1st 

Grit. 
Axe  edge HiH (South),  lstGrit. 
Brown  Middle  Hill,  hrhale  and 

Shale  Grit,    not  N°  83  ) 
Ramshaw  Rocki;  1st  Grit. 

Roches,   1st   Grit,  very 

high. 
Gun  Hill,  Shale  and  Shale  Grit. 
Cloud  End.  coarse  Gri:   Rock 

of  the  upper  Coal  series. 
Biddulph    M  e    and 

Shale  Grit. 

e     Rocks,     coar5e 

Grit  of  the  upper  Coal  series. 
.i  Hill,  upper  Coal  Mea- 
sures. 
Mole-copt    Hill,    coarse  Grit 

Rock   of   the  upper    Coal 

series. 


Knrth  Idle  Ridge,  from  Wiekersley  Hill  (No.  31),  on 
EastRother  Ridge,  extends  N.E.  beyond  the  limits  of  the 
Map.     (Blue.) 


No. 
1 


Malrby  Hill,  yellow  Lime. 


No. 


Sandbeck  Park,  vellow  Lime, 
Roche- Abbev quarries  near. 


South  Idle  Ridge,  from  Sutton  Hill  (Xo.  54),  on  East 
Derwent  Ridge,  extends  E.  beyond  the  limits  of  the  Map. 
(Vermilion.) 


No. 

l 


Coc'<-moor  Clump,  or  Robin 
Hood  Hills,  Quartz  Gravel, 
on  yellow  Lime,  very  high. 

Sutton  Forest  Hill,  QuartzGra- 
vel.  vers'  high,  a  Station 
'  Sutton  Ashfield)  in  the  Go- 
vernment  Trigon.  Survey. 


No. 

3  N. 


Hamilton  Hill,  Quartz  Gravel 
on  yellow  Lime. 

Windmills-hill, 
Quartz  Gravel  and    Gravel 
Rock,  on  vellow  Lime. 


La^ 


]  ;o    Namt  t  of  Hills  ai  i  tlieir  Strata,  in  DerbysJw 


East  Lebn  Ri'/jc,   extending   from    Hill  No.  S,  on  Souiri 
Idlr  ;  s>.  about  l  i  Miles.   (Green.) 


1 

2 


uartzGi  iTel. 

.1  Hill,  Red  Marl,  high 
ition   (Hollas)    in  the 
Government  I ;  ig.  Sui  \  ey. 


No. 

4  W.  Red  Hill,  Red  Marl. 

5  Nottingham      Wiudmill-hili, 

Qu  .r,v.  ( i ravel. 
I       li  Hill,  Gravd  Rock. 


Manifold  extending    from  Axe-coVc    Hill 

(South,  Nfo.32),  on  the  Grand  Uidge,  S.S.E.  about   15 
Miles.   (Green.) 


No. 

l 


Summer  Hill,  Shale  and  Shale 

Wh  te-shaw  Hill,  Shale  and 
Shale  Grit. 

le    aii J    Piialo 

Grit. 
Sheen  Hill,  a  hummock  of  1st 

Grit,  on  Shale. 
Bank  Top,  Shale  &  Shale  Grit. 


No. 

12  E.  Steep  Low,  a  hummock  of  4tb 

Lime. 
16        Ecton  Hill.  Shale  Limestone, 

high  line. 

18  W.  Thor'i  HouseTor,  4th  Lime, 

a  natural  Arch  and  Cave. 

19  II am  Low,  4th  Lime,  high. 

20  Bun «er  Hill,  4th  Lime,  slither. 


West  Manifold  Ridqe,  extending  from  Brown  Edge  (No.l,) 
on  West  Churnet  ac'Dove  Ridge,  S.E.  7  Miles.  (Green.) 


No 
i 


Riletcfi  Hill,  Shale  Limestone, 
and  Copper  Mil 
2  E.  Reved  imock  of  1st 

Grit,  on  Shaic. 

North  Mease  Ridge,  ex  lent 
Ridge,  near  Cole  Orion  (a 
Ridge),  YV.  about  17  Miles 

No.  | 

1  Cole  OrWb  Hill,  Coal  Shale. 

2  Spring  Wood, 

3  N.  <  oppv  Nook,  red  (  lay, 

4  N.  Breedon  Church  Hill,  yellow 

Lime. 

5  Old  ! 
0"         Smiihsby    Common,    alluvial 

na  red  Clay. 
7  N.  Pistern  Hill,  Grit. 
£  N.  Cadhouse  Lane,  high. 
9  \.  Derby  Hills. 

10  N.   Kings  Ncwl    tl,  Red  Marl. 

11  N.  Bond-wood  Hill,  Gravel. 

12  N.  Askew  Hill,  Red  Marl. 
!  •         Butt  House,  red  Clay. 

14  S.   Willesley  Wood. 

15  S.    Donisihorpe. 

16  V  ..  red  Clay. 
IT  S.   Warren  Hill,  Grit. 


No. 
3         Hurs  Low,  Shale  Limestone. 

5  W.  Old-field  Low,  ith  Lime. 

6  W.  Pike  Low,  4th  Lime. 

intr.  from  the  South  Mease 
branch  from  the  West  Soar 
.   (Yellow.) 

No. 

i:     S.    Union  Hill.  Grit. 

ly         Church  Gresley  Town,  Coal 

20  N.  Cadley  Hill,  Quart*  Oavcl. 
'21         Linton  Village,  Grave!,  oil  red 
Marl. 

22  S.    Over  Seal  Town,  Leicest.  Red 

Marl. 

23  S.    Seal  Grange*  Red  Marl. 

24  CotcAi  Part  Red  Marl. 
2J   X.   Rosleston    Park,    (.ravel    on 

Red  Marl. 
'JG  S.   Lullington  Town,   Gravel  on 

Red  Marl. 
27  S.    Lady  Ice  Hill,  Red  Marl. 
Burrbw  Fields,  Red  Marl. 
[ill,  Led  M 
30        CroxallHill, 


&  uth 
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South  Mease  Ridge,  extending  from  near  Cole  Ortnn  (a 
branch  from  the  West  Soar  Ridge),  W.  about  20  Miles. 

(Green.) 

No.  No. 

1         Alton  Grange,  Grit. 
'2         Normanton  on  the  Heath, Red 

Marl. 
B         Roe  Hill,  Red  Marl. 

4  S.    Orton  on  the  Hill. 

5  Honey  Hill   Red  Marl. 

6  S.    Chilcete  Hill,  Red  Marl. 

7  ThorpeCur.stautine,RedMarl.  | 

East  Morledge  Ridge,  extending  from  Hulland  Ward 
Village  (No.  63),  on  West  Derwent  Ridge,  S.  E.  about 
8  Miles.   (Orange.) 


8  S.  Clifton  -  Campville     Church. 

Hiil    Red  Marl. 

9  Gorse  Hill,  Red  Marl. 

10  PetYcroft  Hi!!,  Red  Marl. 

11  S.  Elford   Low,  Red  Mar!. 

12  S.  Eltord  Hill,  Red  Marl. 

13  Hazlehour  Hill,  Red  Marl. 


No 
1 


Cross  o -th'    Hands,     Quartz 

Gravel,  on  Shale. 
2  E.  Flowry   Hill,   Quartz  Gravel, 

on  Shale. 
S         Bullhurst,  Quartz  Gravel,   on 

Shale. 
4         Gun  Hill,   Quartz  Gravel,  on 

bhale. 


No. 


BurlevHill,  Quartz  Gravel  on 

Shale. 
Quarn    Mi!!,  Quartz    Gravel, 

on  Shale 
AllestrvTovvn  Red  Marl. 
Parley  Hill,  Red  Mari. 


North  Noe  Ridge,  extending  from  Kinder  Scout  Hill  (Xo. 
17),  on  the  Grand  Ridge,  E.S.E.  8  Miles.   (Green.) 


No. 

1  Seal-stone  Hill,  1st  Grit. 

2  S.    Grindiow  Rime,   a  hummock 

of  1st  G  it. 

3  Cruokston  Hill,    and  Know!, 

1st  Grit. 


Xo. 
4 


Win  Hills,  :i  hummocks  of  1st 
Grit,  on  Shale  and  Shale 
Grit. 


South  Noe  Ridge,  extending  from  near  lit  ton  Edge  (Xo. 
$4),  on  East  Wye  Ridge,  N.E.  3^  Miles.   (Lake.) 


No. 


No. 


1         Bur  Tor,  Shale  and  ShaleGrit,       5  S.    Cockev  Low,  Shale  and  Shale 


a  great  Slip. 
E  S.    Sir   William    Hill,    1st  Grit, 
very  high. 

3  S.    Ruck  Hall,  a  hummock  of  1st 

Grit. 

4  S.    RileyHiil,  Shale  &  Shale  Grit. 


Grit. 

6  Blakelow,  Shale  &  Shale  Grit. 

7  Shatton  Edge,  Shale  and  Shale 

Grit. 
S  S.    High  Low,   Shale   and  Shale 
Grit. 


East  Xuterook  Ridge,  extending  from  Roby  Field  (Xo. 
63),  on  East  Derwent  Ridge,  S.E.  about  6  Miles.   (Lake.) 


No. 


Heanor  Windmill-hill,  Quartz 

Gravel,  on  Coal  Shaie. 
Shipley-wood  Hill. 


I  No. 


Ilkeston,   Church  Hill,  Grit. 
Little  Hallam  Hiii,  Grit. 


East  Rother  Ridge,  extending  from  Over  Moor  (No.  5$), 
on  East  Derwent  Ridge,  N.  about  26  Miles.   (Yellow.) 


No. 
l 


Dunshill.Coal  Shale. 
Hardwick  Park,  yellow  Lime. 


No. 
3         Alt  Hucknal   Village,  yellow 
Lime. 

4       Glap- 
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No. 

well   Stimmerhou-< 
1  i  .v  Lime. 

'  iv,  Quartz  Gravel, 
on  yel         I 
fi         Bolso\  yellow  Lime. 

7   E.    Bolsover  Moor,  yellow  Lime, 

Quari  let. 
R  E.  Deedmans-grav*  V 

i  yellow  1  .ime. 
9  W.  Nuns  Hill.  Grit,   pefb 

Wick'.'i -Icy   Block,     Grind- 
.-tjiu-  Quarry. 
If)         Barlboroujjh  lown,  vc',  Limr. 

11  \V.  Mai  i  -a  M  lor,  1  5(th  Grit. 

12  Kniiaker    Hill,  yellow  Limr, 

on  CohI  Measures. 

13  E.  Holly  Hill,  yellow  Lime. 

14  E.  Whitwell  Hill,  yellow  Lime. 

15  E.  Whitwell    Common,     yellow 

Lime. 

16  E.  WinneyLaneHiH.yellowLime 

and  salmon-coloured   Grit, 
the  Great  Fault  crosses  it. 
IT  E.  Harthill Town, Yorkshire, sal- 
mon-coloured Grit. 


No.  • 

bill  Windmill-hill,   llth 

19  W.  High  Moor.  Coal  Shale. 

20  Wales  Town}  Yoiksh.  Grit 

21  Kiveton  Park. 

'_'_  E.  Sou  h     Am  .'ii     Hill,    yellow 
Lime  ail!  saknoo  coloured 
.  the  Great  Fault  croaaes 
it. 

23  Todwiek  Grange,  salmon-co. 

loured  Grit. 

24  W.  Pirk  Hill,   ISth  Grit. 

'25         Ullev ,  i  Grit. 

26  W.  Bole     Hill,    salmon-coloured 

'27  E.  Lau^h  on  le  Morthen  Town, 
Yorksh.  \ellow  Limr. 

'21  E.   North    Anston    Hill, 
Lime. 

29  E.  Thurcofi  Hill,  yellow  Lime, 

30  Mor 

31  Wickersley  Hill,  Grit,  Grind- 

stone Quarries. 
?,2         Boston  Casile,  salmon  colour- 
ed Grit. 


West  Rothkr   Ridge,  extending  from  Shepherd's  M 

House  Hill  (NTo.  27),  on  Last  Derwent  Ridge,  N.E.  about 
U  Miles.   (Lake.) 


No. 

1  Lygate  Hill,  4th  Grit. 

2  Holmsfield  Village,  5th  Grit. 
S  E.  Hill  Top,   Plh   Grit,  and   8th 

Coal  Shale. 

4  E.  Higl-.rie'.d  Farm,  9thGrit, high. 

5  Bradwav  Cross,  6th  Grit. 

6  W.  Bole  Hill,  (;th  Grit 

7  E.  Cole  Aston  Village,  9th  Grit. 

8  E.  Moor  Top  Houk',  10;  h  Grit. 

9  E.  Bramley  Moor,  9th  Grit. 
10  E.  Renishaw  Hill,  10th  Grit. 

1  1   E.  Middle  Handley,  9th  Grit. 

12  E.  Glasshouse  Common,  9th  Grit 


N 

13 

E 

14 

15 

E 

16 

R 

i7 

E 

Oncstone  Hill,  a  hummock  of 

1 1th  Grit. 
Herding  Hill,  7rh  Grit,  high. 
High  Lane-  Hill,  9th  Grit. 
Eerley  Common,  llth  Grit. 
Mosborough  Hall,   llth  Grit. 
Woodtborp  Hill,  llth  Grit. 

20  W.  Sheffield  Manour,  (Summer- 

house  ,  I  lth  Grit. 

21  E.   Hansworth  Town,  York-hire, 

1  Jth  Grit. 
2  2  E.  Howth  Hill,  salmon  coloured 
Grit. 


!9 


North  Scuoo  Ridge,  extending  from  Haiboro  Rocks 
(No.  74),  on  West  Derwent  Ridge,  S.W.  about  6  Miles. 
(Lake.) 


N  1 
1 


No. 

4  N.  Heaver  Clump,  Shale  Lime- 
stone. 

5  Ashburne    Windmill-hill, 

Shale. 


Larle  Tor,  4th  Lime. 

<2  Kniveton  H:ll,  Shale  Lime- 
stone. 

S  S.  Maghill-Bowse  Clump,  Shale 
Limestone,  high. 

South  Sch 00  Ridge,  extending  from  Gib  Hill  (Xo.  81),  on 
West  Derwent  Kidge,  W.SAV.  about  8  Miles.   (Yellow.) 

No. 
1  S.    Hough  Park  Clump,  Quartz  |    2         Bradley  Park  Clump,  Quartz 
Gravel,  on  Shale.  Gravel,  on  Shale. 

3  S.   Yeldcrs- 
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No.  '  No. 

S  S.    Yeldersley      Wood,       loamy     10 

Quarta    Gravel,     on    Coal 
■ires? 

4  S     Shirley  Common.  Quart?  Gra-      M.S. 

vel.  on  Coal  Me   -ares  ? 

5  S.  HolHngtoa  Village, red  Marl.        IS  £ 

6  Edlaston  Town,  loamy  Quartz 

Gravel.  on  Coal  13  S. 

T  S.   Alkmanton Village  Red"   arl. 

8  S    1  Hi  •    Red  M  14  S. 

9  S.  Hoon  Hill   and  Mount),   Red     15  S 

MarL 


n,      loamy 
6h    C 
ares  ? 

Park, 
e  ? 
Birctn  ■ .  sandy  Gra- 

.  ures  ' 

[ 

.  k,  Red-M 
Upwoou,  Red  .u    .. 


North  Shelf  Ridge,  extending  from  Shelf  Stones  (No.  1 I), 
on  the  Grand  Ridge,  W.  about  4  Miles.   (Yellow.) 

N  ». 


No 
1 


Glo^son  Low.   1st  Grit,  Gray 
Sla.e  Quarries. 


Mouse  Low,  2d  Grit. 


Sout h  Shf.lf  Ridge,  extending   from   Glead  Hill  (Nq   1.4), 

on  the  Grand  K.dge,  nearly  \V.  about  o  Mtles.    (Blue.) 


No 

i 


Hollin<jsworth  Head    1st  Grit 
a;id  1st  Coal  Shale. 

3  Combs  Rock,  3d  Grit. 

4  S.  Picking  Stones,  Sd  Grit. 

■5  S.  Ernocroft  Barrow,  3d  Grit. 


No. 

6  S.   :.  .  ;,  4th  Grit.Ouar- 

high. 

7  S.  haws  Knoll,  a  hummock  of 

4th  Grit. 


East  Soar  and    Eve    Ridge,  extending   from    the  Grand 
Ridge,  near  Walton  in  Leicestershire,  to  Red  Hill  at  toe 

junction  of  the  Soar  and  Trent  Rivers-.   (Blue.) 


No. 

l 


Red    Hill,    Red    Marl,     and 

Gypsum  Quarries. 
Fox  Hill,  Red  Marl. 


No. 
3 


Hotchley  Hill,   Clay  on  Lias 
Lime 


West  Soar  Ridge,  extending  from  the  Grand  Ridge   near 
High-Cross  in  Warwickshire,  nearlv  N.  about  33  M 
(Wrmilion.) 

No.  I  No. 

1  Earlstone  Windmill  hill,  Red       9  E.  Behon  Town,   Leicestershire, 

Marl.  red  Marl. 

2  E.  Desford  Hill,  Red  Marl  i  10  E.   Hathern  Hill,  red  Marl. 

3  E.  Birstal     Cliff-house,     alluvial     11         SwanningtonHi'l,  Coal  Shale. 
Clay,    Flints,    &c.    on  Red  i  12  E.  Barrow  Kill, yellow  L 


Marl. 

4  E.  Wanlip  Hill,  Red  Marl. 

5  Green  Hill,  coarse  Slate. 

6  E.  Cliff  Hill,  Sienite. 

7  Bardon  Hill,  coa-se  Slate  and 

Sienite,    very  high,     a  Sta- 
tion   in    the    Government 
Trigonometrical  Survey. 
*  E    O^.thorpe  Hill,  Red  Marl 


13  W.  (Jouds  Hi!',  yellow  Lime. 

14  Coppy  Hill,  'red  Atari. 

15  W.  Donmngton  Park,  red  Marl. 

16  DonningtonWindmiil-hil!  red 

Marl. 

17  F.  V. :,^,un  Kill,  red  Marl. 

18  E.  Kegwoxth  Windmill-hill,  red 

Marl. 

19  Castle  Hill,  red  Marl. 


East 
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Wye  Ridge,  extending 
on  the  Grand  Bidge,  S.E. 

No. 
1  Lords  Sen.    Shale   aod 

Grit,  Station 

in  ihc  Government  J  rigo- 
nometrical  Survey. 
•         Mam  'i  »r,  Shall 
3         Lose    Iiil!.    Shale   and 

C:rit;  t tie  N  W.   cud   called 
k  Tor,  in  much  slipt. 
•1         Windy  Know  I   4th  I 
B  E.  Traclifl  Hill,  4th  Lime,  FJuor 
^  Hues  in  it. 
Hill.  4th  Lime. 

tie    Hill,   m!:  Lime. 
x  W.EIden  (Great;  Hill,  4thlame, 

lilden  Hole. 
9  E.  Hent'cv  Hill,   3d  Lime. 

10  £.  Edingtree  Hill,  3d  Lime. 

11  E.  Etc  ...   Hill,  Sta  tie   and  Shale 

Grit 
l  ?         Long  ClifF,  4th  Lime. 

13  W.  Oxlow,  4th  Lime. 

14  Copt  Round,  3d  Lime,  very 

high. 

15  W.  Nets  Low,  a  hummock  of  3d 

Lime. 

16  W.  Damcliir, -1th  Lime. 

17  W.  Whetstone  Bank,  3d  Lime. 


From  Rushop  Edge  (No.  2l)> 
about  17  Miles.    (Yellow.) 

No. 

18  W.  SummercroM   Hill,  2d  Lime, 

Knoi  L"w,  3d  Lime. 
21  W.  Tenter  Bank,  a  hummock  of 

>d  1  ,ime. 
2 .'         Bath  am  Edge,  ''<1  I. line. 
23        '1  idslott  Top,  3d  Lime, high. 
■j  1  W  Litt(  n  Lime. 

1  till,  Isl  Lime. 
.7  W.   Wardlow    lop.  Li  Linn-. 
Wardlow  Hay.  1st  Li. i.e. 
.  .  Scr.it  Ti  r,  1st  Ltme 

30  Blakelow  lor,  1st  Lime,  very 

31  E.  Beacon  Rod,  1st  lime. 

3  2  B.  Calver  Peak,    1st  Lime,  great 

i  riet. 
S3  W.  Fin  Copt,    1st  Lime,    stmilaf 

strata  to  Matlock  HighTor, 

Section,    Plate  II.  vol.  xxxi. 
34        Crackendale  Head,  1st  Lime. 
85        BowerossjShaleandShaleGritj 

Freestone  Quarries. 
3G         Cawton  Hill,  Sha  e  and  Sha'e 

Grit. 
87  V,".  Haddon  Park,  Shale  and  Shale 
Grit. 


No 

l 
•1 

3 

I 


South  Wye  Ridge,  extending  From 

Dement  Ridge,  E.  about  12 

1  No. 
Blindow  Top,  3d  Lime.  14 

Chelmerton  Thorn,  3d  Lime,    i  15 
Sough  lop,  3d  Lime,  high. 
N.  Chelmerton  Low,   2d   Lime, 
\<  i  j  high. 

5  N.  Qawtoo  Hi',  a'.'uvial  Toad- 

stone  ?  on  3d  Lime. 

6  N.  Chee "lor Hill, 4th Lime, tilted. 

7  Warn  K..ke  Head,  '_<!  Lime. 

8  Slipper  Low.  it!  ! 

10  N.  PriestclitFLees,  Id  Lime. 

1 1  N.  PriestclitFLow,  2d  Lime,  and 

2d  1'oadsti 

12  N.  Pet  Hi. I,  'Jd  Lime,  and  2d 

tone. 

13  N.  Wood  Head,  2d  Lime. 

On  comparing  the  above,  with  the  alphabetical  printed 
]i?t  in  the  Report,  \  am  sorry  to  observe,  that  errors  in  the 
numbers,  ecc.  ha\e  unfortunately  escaped  correction,  in 
Aldwark,  Alise,  Barn,  Brislincote,  Broadhurst,  Brown- 
middle,  Coneygree,JDunrake,  Heath-Hill,  Old-8  Booth,  Seven, 
Shcepston,  and  Underwood,  which  1  have  noticed  in  pa- 
rentheses 


16 

1    i 

18 

1!) 

S. 

JO 

N. 

2] 

N. 

Hill    No.  81,  on  West 
Miles.    (Lake.) 

Dimins-dale Top,  2d  lime. 
High  Low,   1st    Lime,  Bird's 

eve.  Marble  Quarry. 
Sheldon  Town  head,  1st  Lime. 
Shack  Low,  1st  Lime. 
Bi  L'  Hill,    1st  Lime,  an    old 

Led  Hearth, 
Rieklow-c'alc  Head,  1st  Lime, 
Llii  t low  Hill,  Sli ale  Linicbtonej 

Rottenstone  pits. 
Harra<  kHill.ShalcLimestone. 
Nether  Haddon  Pasture-head^ 

1st  Lime. 
Haddon  Field,    1st    Lime  and 

Shale,  a  Limestone  Quarry. 
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rentheses  in  the  above  list,  for  future  correction.  It  may 
he  proper  to  add,  that  the  nine  lowest  of  the  Siratq  men- 
tioned in  this  list,  are  shown  in  order,  with  their  average 
thicknesses,  in  the  section  in  plate  1  f.  in  your  thirty-first  vol. 
The  shale  limestone  and  shale  grit,  are  accidental  or  partial 
strata,  or  form  chance,  or  anomalous  beds  in  the  limestone 
shale,  there  shown  :  the  q.rit  rocks  and  coal-shales,  follow 
each  other  in  alternate  succession  upwards,  from  the  l-t 
grit,  the  uppermost  shown  in  this  section  ;  always,  remem- 
bering, that  a  coal-shale  of  the  fame  number  is  above  every 
grit  rock,  and  a  loadstone  of  the  same  number  under  every 
lime  rock,  except  perhaps,  the  4th  or  lowest,  whose  under 
strata  are  wholly  unknown  in  Britain,  I  believe*  The  sal- 
mon-coloured grit  of  Rotherham,  South-Anston,  and  an  in- 
termediate line  of  places  in  Yorkshire,  is  perhaps,  the  I  6th 
grit,  and  the  Wickersley  grindstone  rock  is  above  this,  in 
the  succession  of  numbered  rocks  and  coal  shales,  which 
all  terminate,  under  the  yellow  lime  strata,  whose  jtdges  oc- 
cupy the  surface  from  near  Nottingham  to  Wetherhy,  and 
further  in  Yorkshire,  without  the  regular  upper  strata  to 
them  anywhere  appearing,  owing  to  the  eravt!,  in  anyplace 
which  I  have  visited.  A  great  succession  of  strata,  in- 
cluding  two  or  three  important  series  of  coal-measures,  are 
supposed  to  occur  between  the  yellow  lime  and  the  red 
marl,  or  red  earth  in  ascending  the  series.  The  red  marl 
contains  accidental  or  partial  strata,  kc.  of  grit  stone,  evp- 
sum,  limestone,  sienite,  slate,  rock  si: ,  See.  as  I  hinted  at 
page  40,  of 'your  thirty-first  vo  urae  above  quoted,  but  where, 
by  a  press  error,  they  are  called  "  concoctions,''  instead  of 
concretions  or  nodules.  The  Balderton  sand,  and  part  of 
the  Lias  strata*,  form  the  highest  strata  which  are  anywhere 
noticed  in  this  List  of  Hills,  excepting  only  tne  gra\ 
which  are  superficial,  and  accidentally  distributed  on  ail 
the  strata  of  the  district. 

XXXI.  De- 

*  See  rol.xxxvi.  p.  105.  And  while  referring  to  this  part  of  your  Ala- 
|  .    r    lUgust  la      permit  me  to  mention,  that  in  consequence  of  mv  in- 

quiries therein,  after  the  geological  Papers  of  the  late  Rev.  John  MicbelF, 
Sir  Thomas  1'urton,  Bart,  the  son-in-law  and  executor  of  Mr.  Michell's 
will,  very  politely  wrote  to  inform  me,  that  a  search  among  his  papers  had 
discovered  none  relating  to  the  strata  of  England,  as  I  bad  hoped,  and  ex- 
pected :  my  hones,  and  that  of  other  geological  inquirers, are  therefore,  now 
the  more  fixed,  on  the  gentlemen  who  have  the  ftuodivardian  Collection  and 
Papers,  in  care,  to  inform  us,  of  what  they  m  ly  contain,  as  to  the  asce  lame  t 
sue*  rssion  of  strata  <»  England;  a  -earch  which,  surely  U  justified,  by  the  fol- 
lowing passage,  addressed  by  Mr.  B.  Kolloway  to  Dr.  Woodward,  when 
writing  him  an  account  of  the  pits  of  Fullers'  Earth  in  Bedfordshire,  after 
mentioning  several  places  in  distant  counties  where  the  chalk  and  the  Wo- 
hurn  Sand  stn-ta  range,  viz. 

l<  ilii;  I  take  notice  of,  because  it  confirms  wkit  u<m  say,  of  the  regular  dh- 

positiun 
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which  we  may  reflect  and  Jix  on  any  Oljcct,  whether  at 
Rest  or  in  Motion,  isw  solar  Rays  in  at  great  a  Quantity 
as  we  please.  By  V.  I'i:vi;  \r.r>.  Professor  of  Mathematics 
in  tkc  Bonupailc  Lyceum*    Translated  from  the  French. 

laded  from  p.  i 

lYiY  mirror  is  exempt  from  all  these  defects;  for,  in  pro- 
portion as  the  sun  advances,  the  glasses  do  not  cease  to 
form  a  parabolic  mirror,  the  axis  <>t  Which  is  constantly  di- 
rected  to  the  sun's  centre,  passing  hv  the  object  which  uc 
wish  to  inflame:  i.  e.  at  each  instant  my  mirror  changes  its 
form  in  order  to  produce  its  effect. 

Before  Buflbn,  Athanasius  Kircher  contrived  a  mirror  for 
burning  at  100  feet  and  upwards.  His  minor  was  a  col- 
lection of  plain  and  circular  glasses  ;  he  placed  them  on  a 
wall,  giving  them  a  proper  inclination,  in  order  that  the 
images  of  the  sun  might  be  reflected  on  the  same  ohject. 

Athanasius  Kircher  made  his  experiments  w  ith  five  glasses 
only  :  he  informs  us  that  the  heat  produced  with  four  el 
was  still  supportable,  and  that  the  heat  produced  with  live 
was  almost  insupportable.  "  I  am  of  opinion,"  he  add.-, 
"  that  it  was  with  plain  mirrors  thus  arranged  that  Proclus 
horned  the  ships  of  Yitalian." 

Kircher  did  not  push  his  experiments  further,  and  con- 
tented himself  with  inviting  the  learned  to  repeat  them  with 
a  greater  number  of  gla>ses  *. 

it  is  almost  unnecessary  '°  observe  that  the  above  has  all 
the  defects  of  Buflfon's  mirror. 

An' ht mius  of  Tralies,  who  flourished  about  the  end  of  the 
fifth  centurv,  and  was  intrusted  bv  Justinian  the  First, 
with  the  building  of  the  temple  of  St.  Sophia  at  Constanti- 
nople, also  contrived  a  burning  mirror.     A  fragment  of  his, 

■■   c  f  ;lie  earth  into  like  strata  or  layers  of  matter,  commonly  through 
.  !.<." — Phil. Trans.  No.  S79,  or  Rcid  and  Gray's  Abridgement,  vol.  vi. 
p.  '3fi. 

In  consequence  a!-o  of  my  inquiries,  bv  the  same  channel,  after  the  papei  J 

and  maps  of  the  late  Mr.T.  o   the   British  strata,  William 

Smiths*.'".  Esq    of  Heath  near  Wakefield,  procured  a  letter  to  he   written 

to  Mr.  William  Tofield  of  Wath-upon  Derne.  a  u    Mr  T.  a  •  ! 

milted  me  his  answer,  which  uplortuoaitl)  stales,  that  all.  his  fa- 

wer«  bj  hi,  elder  brother  taken  witii  him  into  Ik  laud, 

'  ded  l"c>r  18  years  past,  and  the   state    nl  the  war  has,   lur 

:ommunicaticn  with  him — J   F. 

'    Kit    her  Dga  .<.-.  Lb.  x   par.  11    pr.bl.  4 

in 


Description  of  a  Burning  Mirror.  177 

in  which  he  gives  a  description  of  it,  was  translated  by 
M.  Dupny,  and  is  to  be  found  in  the  Memoirs  of  the 
Academy  of  Inscriptions  and  -Belles-Lettres  for  1777. 
The  following  are  his  own  words  : 

"  Construct  a  Machine  capable  of  burning  at  a  given  Distance 
by  means  of  Solar  Rays- 

"This  problem  appears  impossible,  if  we  adhere  to  the 
idea  of  those  who  have  explained  the  method  of  construct- 
ing what  are  called  burning  mirrors:  for  we  always  find 
that  these  mirrors  look  towards  the  sun  when  inflamma- 
tion is  produced  ;  so  that  if  the  given  spot  be  not  on  the 
same  line  with  the  solar  rays,  if  it  incline  one  way 
or  the  other,  or  if  it  be  in  an  opposite  direction,  it  is  im- 
possible to  execute  what  we  propose  by  means  of  burning 
mirrors.  Besides,  the  size  of  the  mirror,  which  ought  to 
be  proportioned  to  the  distance  to  which  it  is  required  to 
send  the  fire,  forces  us  to  acknowledge  that  the  construc- 
tion, as  explained  by  the  ancients,  is  almost  impracticable. 
Nevertheless,  as  we  cannot  take  away  from  Archimedes  the 
glorv  which  is  due  to  him,  since  it  is  unanimously  allowed 
that  he  burnt  the  enemy's  ships  by  means  of  the  solar  rays, 
reason  compels  us  to  admit  that  the  problem  is  possible. 
For  my  part,  after  having  examined  the  subject,  after 
having  considered  it  with  all  the  attention  of  which  lam 
capable,  [  shall  explain  the  method  which  theory  has  sug- 
gested, after  offering  a  few  preliminaries. 

"  At  a  given  point  of  a  plain  Mirror,  find  a  position,  such 
as  a  Solar  Ray  coming  from  any  inclination  whatever 
strike  this  point,  and  let  it  be  reflected  at  anotlter  point 
which  is  also  given. 

ce  Let  A  (fig.  5)  be  the  point  given,  BA  the  ray  given, 
according  to  any  direction  ;  and  let  it  so  happen  that  the 
rav  BA,  falling  on  a  plain  mirror  and  attached  to  the  point 
A,  is  reflected  at  the  point  given  P. 

"  Draw  from  the  point  A  to  the  point  T  the  straight  line 
Ar :  divide  into  two  equal  parts  the  angle  BAr  by  the 
straight  line  AA,  and  conceive  the  plain  mirror  EAZ  in  a 
situation  perpendicular  to  the  line  AA,  it  is  evident,  from 
what  has  been  demonstrated,  that  the  ray  BA  falling  on 
the  mirror  EAZ  will  be  reflected  at  the  point  T:  all  which 
must  be  executed 

"  Consequently  all  the  solar  rays  equally  inclined,  and 
falling  parallel  to  AB  on  the  mirrpr,  will  be  reflected  by 
parallel  lines  at  Ar.     It  is  therefore  demonstrated  that,   on 

Vol.  37.  No.  155.  March  1S11.  M  what- 
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whatever  side  the  point  r  is,  in  whatever  position  it  is  with 
t  to  the  solar  ray,  this  ray  will  be  reflected  on  the  same. 
side  hv  the  plain  mirror."  But  inflammation  docs  not  lake 
place  by  means  or' burning  mirrors,  unless  when  several 
are  collected  in  one  unci  the  same  place,  and  when  the 
heat  is  condensed  to  the  burning  point.  It  is  thus  that, 
when  a  fire  is  kindled  in  any  place,  the  parts  adjacent  and 
the  circumaml  ienl  air  receive  a  proportionate  degree  of 
heat.  II,  therefore,  we  conceive  that  on  the  contrary  all 
these  degrees  id'  heat  are  collected  and  concentrated  at 
this  place,  they  will  there  exert  the  force  of  the  iiie  jusi 
mentioned.  Let  us,  therefore,  bring  and  collect  at  the 
point  F  removed  from  the  point  A  the  distance  which  we 
have  assigned  to  it,  other  different  rays,  hv  means  of 
plain  and  similar  mirrors,  in  such  a  manner  that  all  these 
rays,  united  after  reflection,  may  produce  inflammation: 
this  may  be  effected  by  means  of  several  persons  holding 
mirrors,   which,   according  to   the  position  indicated,  send 

the  rays  to  the  point  T 

"  But  in  order  to  avoid  the  embarrassment  resulting  from 
intrusting  this  operation  to  several  persons,  for  we  shall 
find  that  the  matter  intended  to  beburnt  does  not  require 
less  than  24  reflections,  the  following  construction  must 
be  followed  : 

"Let  ABTAEZ  be  the  hexagonal  plain  mirror,  and  other 
adjoining  similar  mirrors,  and  attached  to  the  first  accord- 
ing to  the  straight  lines  AB,BT,  T±,  AK,  EZ,  &c.  (fig.6),  by 
the  smallest  diameter,  so  that  they  may  be  moved  on  these 
lines,  by  means  of  plates  or  bands  applied,  which  unite 
them  to  each  other,  or  by  means  of  what  are  called  hinges. 
If,  therefore^  wc  bring  the  surrounding  mirrors  into  the 
same  plane  with  the  mirror  in  the  centre,  it  is  clear  that  all 
the  rays  will  undergo  a  reflection  similar  and  conform  to 
the  common  position  of  all  the  parts  of  the  instrument. 
But  if,  the  centre  mirror  remaining  as  it  were  immoveable, 
we  dexterously  incline  upon  it  ail  the  other  mirrors  which 
surround  it,  it  is  evident  that  the  rays  reflected  hv  them 
will  tend  towards  the  middle  of  the  place  where  the  first 
mirror  is  directed.  Repeat  the  same,  operation,  and  around 
the  mirrors  already  described,  placing  other  similar  mirrors,, 
all  of  which  may  be  inclined  towards  the  central  mirror, 
collect  towards  the  same  point  the  rays  which  they  send, 
%o  that  all  these  united  rays  may  excite  inflammation  in  the 
.  -ii  spot. 

"  But  this  inflammation  will  take  place  better  if  you  can 
employ  for  this  purpose  four  or  five  of  these  burning  mir- 
rors, 
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rors,  and  even  seven}  and  if  they  are  all  at  the  same  di- 
stance from  the  substance  to  be  burnt,  so  as  that  the  rays 
which  issue  from  them,  mutually  intersecting,  may  render 
the  inflammation  more  considerable.  For  if  the  mirrors 
are  all  in  one  place,  the  rays  reflected  will  intersect  at  very 
acute  angles ;  so  that  all  the  place  around  the  axis  being 
heated,  the  inflammation  will  not  take  place  at  the  single 
point  given.  We  may  also,  by  means  of  the  construction 
of  these  same  plain  mirrors,  dazzle  the  eyes  of  the  enemy's 
forces  who,  not  perceiving;  those  who  carry  them  on  their 
shields,  or  above  their  heads,  will  fall  into  confusion. 

"  It  is  therefore  possible,  by  means  of  the  burning  mirrors 
just  mentioned,  to  carry  inflammation  to  a  given  distance. 
Those  who  have  made  mention  of  the  mirrors  constructed 
by  the  divine  Archimedes  have  not  said  that  he  made  use 
of  a  single  burning  mirror,  but  of  several ;  and  I  am  of 
opinion  that  there  is  no  other  way  of  carrying  inflamma- 
tion to  anv  distance. 

"  But  as  the  ancients,  in  treating  of  common  burning 
mirrors,  have  not  explained  in  what  manner  the  embola 
must  he  traced  except  by  an  organic  process,  without  pre- 
senting on  this  head  any  geometrical  demonstration,  without 
even  saving  that  they  were  conic  sections,  nor  of  what 
kind,  nor  how  they  were  formed,  we  shall  attempt  to  give 
some  descriptions  of  similar  embola,  not  without  demon- 
stration, hut  bv  geometrical  processes. 

"  Let  AB  therefore  (fie:.  7)  be  the  diameter  of  the  burning 
mirror  which  we  wish  to  construct,  or  upon  which  we  wish 
to  operate,  and  upon  the  line  EEA,  which  cuts  perpendi- 
cularly the  line  AB  into  two  equal  parts,  let  A  be  the  point 
where  we  wish  the  reflection  to  be  made;  the  point  E  be- 
ing t lie  middle  of  the  line  AB.  Join  B,  A.  and  by  B  let 
there  he  drawn  to  AEF  the  parallel  BZ  equal  to  BA  ;  by 
the  point  Z,  the  line  ZT  parallel  to  BA,  cutting  at  the 
point  r  the  line  AEI\  Cut  by  the  middle  rA  to  the  point 
©,  and  OE  will  be  the  height  of  the  embola  rela'ive  to  the 
diameter  AB,  as  we  shall  presently  see.  Divide  into  as 
many  equal  paris  as  you  please  the  straight  line  BF1 :  into 
three,  for  instance,  as  in  the  figure  subjoined:  viz.  EK.  KA, 
and  AB,  and  by  the  points  K,  A,  draw  at  BZ,  Er,  the 
parallels  AM,  KX.  Afterwards  divide  into  two  equal  parts 
the  angle  ZBA,  by  the  straight  line  BE,  the  point  H  being 
considered  as  in  the  middle  between  the  parallels  BZ,  AM. 
Prolong  all  these  parallels  from  the  side  of  A  towards  the 
points  n,  P,  S,  I  say  that  the  ray  parallel  to  the  axis,  i.  e. 
to  EA,  and  falling  bv  SB  on  the  mirror  at  the  point  J3,  will 

M2  be 
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be  reflected  at  tbe  point  ^,  on  account  of  the  angle  ZB_\ 
being:  divided     into   two   equal   parts,    and  the  reflection 

beiiiii;  made  at  equal  angles,  as  we  have  already  shown. 

"  We  shall  reflect  in  a  similar  manner  in  A  the  ray  PA 
in   this  manner :    Draw  tl  ■  I   lines   EA,   HM.    HZ. 

It  is  evident  that  EA  is  equal  to  EZy  on  account  of  the 
angle  al   ;  divided  equaf)y  into  two  parts.     But  HZ 

is  equal  to  EM,  point  3    they  are 

directed  towards  the  points  Z,  M.  Thus  ME  is  equal  to 
HA.  Cut,  therefore,  into  two  equal  parts  the  angle  MSA 
by  the  line  HTO,  the  point  0  being  considered  in  the  mid- 
dle between  ihe  parallels  !\i  a ,  NK ;  and  this  line  secting 
the  parallel  MA  at  the  point  T ;  we  shall  demonstrate  by 
the  same  easons  that  MT  is  equal  to  TA,  and  that  TA 
( 'est era  desuiit." 

The  mirror  of  Anthemius,  like  that  of  Button,  has  al! 
the  properties,  and  nothing  but  the  properties,  of  a  parabolic 
mirror  composed  of  plain  glas$<  i  these  mirrors  may 

set  fire  to  an  object,  whatever  its  position  may  be.  Tin- 
mirror  of" Anthemius,  which  i-  geometrically  constructed,  is 
a  true  parabolic  mirror;  whereas  the  minor  of Buffon,  when 
it  is  adjusted,  is  a  very  imperfect  parabolic  mirror.  The 
focus  of  the  parabolic  mirror  of  Anthemius.  is  invariable; 
w*hereas  the  focus  of  'Button's  minor  is  variable  at  pleasure. 
But  we  should  be  strangely  deceived  if  we  thought  that, 
the  position  of  the  object  being  given  and  the  position  of 
the  mirror  being  also  given,  we  could  set  Hre  to  an  object 
at  any  hour  of  the  day  or  any  day  of  the  year.  These  two 
mirrors  cannot  produce  all  their  effects,  except  at  the  very 
moment  when  the  sun  is  at  the  same  point  in  the  heavens 
at  which  it  was  when  the  mirror  of  Anthemius  was  con- 
structed, and  when  that  of  Button  was  adjusted. 

It  now  remains  to  speak  of  the  burning  mirror  of  Archi- 
medes, with  which  he  is  said  to  have  burned  the  fleet  of 
Marcel  Ins  before  the  walls  of  Syracuse. 

The  ancient  authors  who  speak  of  tins  mirror  are  Lu- 
cian,  Gal  i  en  us,  Anthemius  ofTralles,  Eustathius,  Tzctzes 
and  Zonaras. 

Lucian  says,  in  his  Hippias,  that  Archimedes,  by  a  sin- 
gular artifice,  reduced  the  ships  of  the  Romans  to  ashes. 

Galienus  expresses  himself  in  the  following  manner: 
"It  is  in  this  way,  at  hast  1  thuds  so,  that  Archimedes  burnt 
the  enemy's  vessel-;.  For,  by  the  help  of  a  burning  mirror, 
we  may  easily  set  lire  to  wool,  hemp,  wood,  &c.  and,  in 
short,  to  any  thing  dry  and  light*." 

*  De  Temperamentis,  lib.  ili.  cap.  2. 

Anthemius, 
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Anlhemius,  who  flourished  at  the  commencement  of  the 
sixth  century,  informs  us  that  it  was  unanimously  allowed 
that  Archimedes  burned  the  enemy's  vessels  by  means  of 
the  solar  ravs. 

Eustathius,  in  his  commentary  on  the  Iliad,  says  that 
Archimedes,  by  an  invention  in  catoptrics,  burned  the  fleet 
of  the  Romans  at  a  distance  equal  to  the  shot  of  an  arrow 
from  a  bow. 

"  Archimedes/'  says  Zonaras  (Annal.  lib.  ix.)  "burnt 
the  fleet  of  the  Romans  in  an  admirable  manner;  for  he 
turned  a  certain  mirror  towards  the  sun,  and  which  received 
its  rays.  The  air  having  been  heated  on  account  of  the 
density  and  smoothness  of  this  mirror,  he  kindled  an  im- 
mense flame,  which  he  precipitated  on  the  vessels  which 
were  in  the  harbour  and  reduced  them  to  ashes." 

"  When  the  fleet  of  Marcellus  was  within  bow-srnt," 
says  Tzctzes,  "  the  old  man  (Archimedes)  brought  out  a 
hexagonal  mirror  which  lie  had  made.  He  placed  at  pro- 
per distances  from  this  mirror  other  smaller  mirrors  which 
were  of  the  same  kind,  and  which  were  moved  by  means 
of  their  hinges  and  certaij  square  plates  of  metal.  He 
afterwards  placed  his  mirror  in  the  midst  of  the  solar  rays, 
precisely  at  noon  day.  The  rays  of  the  sun  being  reflected 
by  this  mirror,  he  kindled  a  dreadful  fire  in  the  ships,  which 
were  reduced  to  ashes  at  a  distance  equal  to  that  of  a  bow- 
shot  Dion  and  Diodorus,  who  wrote  the  life  of  Archi- 
medes, ana"  several  other  authors,  speak  of  this  fact ;  but 
chiefly  Anthemius,  who  wrote  on  the  prodigies  of  me- 
chanics;  Hero,  Philo,  Pappus,  and  in  short  all  who  have 
written  on  ancient  mechanics  :  it  is  in  these  works  that 
we  read  the  history  of  the  conflagration  occasioned  by  the 
mirror  of  Archimedes.''' 

Such  are  the  authorities  on  which  the  history  of  the 
burning  mirrors  of  Archimedes  is  founded,  and  these  au- 
thorities are  in  my  opinion  of  great  weight.  The  silence 
of  Pulvbius,  of  Livy,  and  of  Plutarch,  however,  who  relate 
at  ereat  length  what  Archimedes  did  for  the  defence  of 
Syracuse^  seems  to  warrant  a  doubt  as  to  the  fact  of  the 
burning  the  fleet  of  Marcellus.  But  whether  Archimedes 
did  or  did  not  burn  the  fleet  of  Marcellus,  it  is  certain  that 
he  contrived  a  burning  mirror,  and  that  this  mirror  was  an 
assemblage  of  piain  mirrors. 

But  what  was  the  burning  mirror  of  Archimedes  ?  I 
shall  endeavour  to  answer  this  question,  after  I  shall  have 
made  some  observations  on  the  different  kinds  cf  parabolic 
mirrors  composed  of  plain  glasses. 

M  3  Take 
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Take  a  parabolic  the  axis  of  which  i  miy 

directed  to  the  centre  of  the  --tin  :   let  us  suppose  that  - 
plain  -  nt  to  this  conoid,   and  suppose  that 

this  conoid  is  cm  by  a  vertical  plane  which  passes  by  its 
axis.  If  we  cut  »h;s  conoid  by  a  plane  perpendicular  on 
the  axis,  wc  shall  I  the  bide  of  the  summit,  a  burn- 

ing mirror  com  r   plain   glasses  which  will   not   in- 

flame an  object,  except  in  so  far  as  it  is  placed  directly  be- 
tween the  mirror  aim  the  sun.  If  we  cut  the  conoid 
plane  which  is  perpendicular  on  the  vertical  plane,  and 
which  passes  between  the  suu  and  the  zenith,  the  upper 
segment  will  give  a  burning  mirror  which  will  set  tire  to 
an  object  from  lop  to  bottom;  and  the  other  segment  will 
give  a  mirror  which  will  set  lire  to  it  from  bottom  to  top, 
provided  this  object  is  in  the  vertical  plane  of  which  we 
have  been  speaking.  Lastlv,  let  us  suppose  that  the  sect- 
ing  plane  isnot  perpendicular  on  the  axis,  and  that  it  i 
with  the  horizon  an  acme  angle,  whether  the  secting  plane 
.  s  by  the  axis,  or  whether  it  cuts  ordoes  not  cut  the  axis, 
one  of  the  burning  mirrors  which  will  result  from  tins 
section  will  inflame  from  top  to  bottom,  the  other  from 
bottom  to  top,  any  object  which  is  placed  to  the  right  or 
left  of  the  sun,  and  this  is  the  case  with  the  mirror  of  An- 
themius  as  well  as  with  that  of  Buffon. 

This  being  granted,  let  us  return  to  the  burning  mirror 
of  Archimedes.  Anthemius  relates  that  in  the  descriptions 
which  the  ancient  authors  gave  of  burning  mirrors,  we 
alwavs  find  that  these  mirrors  faced  the  sun,  when  the 
inflammation  was  produced,  and  that  the  object  set  fire  to 
was  neither  to  the  right  nor  to  t Lie  left.  Hence  I  con- 
clude, that  the  mirror  of.Archimedes  was  one  of  the  seg- 
ments of  the  parabolic  conoid  just  mentioned,  when  the 
seclinu  plane  is  perpendicular  on  the  vertical  plane. 

Tze^zes  informs  us  that  the  mirror  of  Archimedes  was  a 
collection  of  hexagonal  mirrors,  which  moved  by  means  of 
their  hinges  and  certain  plates  of  metal,  i.  e.  that  the  mir- 
rors of  A~rchirneucs  were  arranged  in  such  a  way  that  each 
could  be  moved  in  every* direction,  as  in  Burton's  mirror  ; 
and  so  far  the  mirror  of  Burton  does  not  differ  from  that  of 
Archimedes,  except  in  so  far  as  the  mirrors  being  rectan- 
gular in  the  former  and  hexagonal  in  the  latter. 

Tzetzes  adds  that  Archimedes  placed  his  mirror  in  the 
midst  of  the  solar  rays  at  noon  day:  i.e.  he  placed  his 
mirror  perpendicular  to  the  ;  i  me  of  the  equator.  If  the 
mirror  of  Archimedes  had  not  been   intended  to   produce 

infiam- 
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inflammation,  except  at  the  moment  when  the  sun  was  in  a 
plane  perpendicular  upon  the  plane  of  the  mirror  and  the  plane 
of  ihe  horizon,  it  is  evident  that  it  would  have  been  indif- 
ferent whether  this  mirror  was  or  was  not  placed  perpen- 
dicularly on  the  plane  of  th?  equator.  But  wherefore  did 
Archimedes  place  his  mirror  perpendicularly  on  the  plane 
of  the  equator?  It  was  in  order  that  his  mirror  mi<iht  re- 
flect the  solar  rays  on  the  same  object  during  the  whole 
time  that  the  sun  was  on  the  horizon,  and  1  shall  show 
that  the  mirror  thus  placed  was  capable  of  producing  this 
effect  in  two  different  ways. 

Let  AB  (fig.  S)  bean  iron  rod  parallel  to  the  axis  of 
the  globe.  Let'  CD  be  an  iron  rod  perpendicular  upon 
AB ;  let  EF  be  the  mirror  of  Archimedes,  and  let  it 
be  placed  in  such  a  way  that  the  iron  branch  CD  is  per- 
pendicular on  its  plane  when  prolonged.  It  is  evident  that 
this  mirror,  when  so  placed,  will  be  perpendicular  on  the 
plane  of  the  equator.  Let  us  suppose  that  by  means  of  a 
screw,  as  we  see  in  fig.  9,  we  can  move  the  iron  rod  AB 
on  itself.  This  being  done,  let  any  person,  on  turning  the 
screw,  be  desired  to  keep  the  mirror  in  a  position  perpen- 
dicular on  the  vertical  plane  which  passes  by  the  axis  of  the 
iron  rod  x\B  and  by  the  centre  of  the  sun,  and  that  an- 
other person  is  employed  to  adjust  the  mirror  in  such  a  way 
that  the  images  reflected  may  be  carried  to  a  point  D, 
taken  on  the  iron  rod  CD. 

If  during  the  whole  day  we  retain  by  means  of  the 
screw  the  mirror  in  a  position  perpendicular  on  the  vertical 
plane  which  passes  by  the  axis  of  the  iron  rod  AB  and  by 
the  centre  of  the  sun,  it  is  evident  that  the  images  reflected 
at  the  point  D  \\  ill  remain  there  fixed,  without  vibrating  and 
without  displacing  the  focus  :  for,  if  the  contrary  happened, 
it  would  be  because  in  the  space  of  twelve  or  fifteen  hours 
the  sun  would  approach  or  remove  from  the  equator  in  a 
sensible  manner;  which  is  not  the  ease. 

In  the  second  place,  let  there  be  a  p;cce  of  iron  ACDEB 
(fig.  Q)  :  let  its  extremities  AG,  EB,  be  cylindrical,  and  let 
the  part  CDE  be  flattened  and  bent  into  a  semicircle;  let 
the  axes  of  the  cylinders  AC,  EB,  be  in  the  straight  line 
AB,  and  let  this  straight  line  be  parallel  to  the  axis  of  the. 
earth;  let  the  piece  of  iron  ACDEB  be  moveable  around 
the  axis  AB,  and  let  LI  be  a  screw  ;  let  DK  be  the  mirror 
of  Archimedes;  let  this  mirror  be  placed  parallel  to  AB 
and  perpendicular  to  the  plane  which  passes  bv  the  axis  of 
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the  Btraight  line  AB  and  by  the  poinl  IX  the  middle  of  the 
bandCI)IL.  It  is  evident  that  the  mirror  DK.  will  be 
plao  i!  per|  endicularly  to  ihe  plane  of  the  equator. 

This  being  done,  let  a  person  by  turning  the  screw  KL 
be  rnstrui  ted  to  keep  the  mirror  in  a  i  perpendicular 

on  the  vertical  plane  which  p  isses  by  AM, and  by  the  centre 
or  the  sun,  and  let  another  person  adjust  the  mirror  - 
that  the  images  reflected  may  be  borne  on  a  point  Lot* the 
axis.  The  mirror  being  adjusted,  il  is  evident  that  the 
images  reflected  at  the  point  D  will  there  remain  fixed 
during  the  whole  of  the  time  that  the  sun  is  upon  the 
horizon. 

By  means  of  a  quadrant  CG  and  a  needle  fixed  with  the 
axis  AB,  it  will  he  easy,  the  hour  of  the  day  being  known, 
to  keep  the  mirror  in  its  proper  position. 

I  have  demonstrated  that,  the  burning  mirror  of  Archi- 
medes remaining  perpendicular  on  the  plane  of  the  equator, 
it  would  be  possible  to  fix  on  an  object  the  solar  images 
during  the  whole  of  the  time  that  the  sun  was  upon  the 
horizon,  and  I  have  shown  thai  this  might  be  done  in  two 
ways.  But  it  is  evident  that  with  the  constructions  which 
I  hat  .  the   thing  is  not  physically    possible,  except 

when  thedistance  between  the  object  to  be  inflamed  and  the 
nvrror  docs  not  exceed  certain  limits.  It  remains  to  show, 
that  by  modifying  the  second  construction  we  may  set  fire 
to  an  object  placed  at  a  rreat  distance. 

"While  the  straight  line  DK  turns  round  the  axis  AB, 
the  perpendicular  drawn  from  the  point  K  on  AB  engenders 
a  circle  parallel  to  the  equator,  and  the  straight  line  drawn 
from  the  point  K  parallel  to  AB  engenders  an  ellipsis  in 
the  horizontal  plane.  Hence  it  follows  that  if  we  move 
the  mirror  DK  in  such  a  manner  that  this  straight  line 
prolonged  moves  according  to  the  horizontal  ellipsis,  and 
that  the  point  D  is  moved  according  to  the  circumference 
of  the  circle  parallel  to  the  equator,  the  plane  of  the  mir- 
ror remaining  always  parallel  to  the  axis  of  the  earth  and 
perpendicular  upon  the  vertical  plane  which  passes  by  the 
centre  of  the  sun  and  by  the  centre  of  the  mirror,  it  is  evident 
that  the  images  reflected  by  the  mirrors  would  remain  fixed 
at  the  point  L,  as  before. 

This  being  ilone.  let  us  see  how  we  should  proceed  to 
burn  an  object  placed  at  a  great  distan  e. 

The  height  of  the  pole  and  the  distance  of  the  object  to 
be  set  fire  to  being  known,  the  ellipsis  which  it  is  requisite 

to 
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to  (race  upon  the  horizontal  plane  is  determined.  This  el- 
lipsis being  traced,  we  move  the  mirror  in  the  same  way 
as  in  fig.  9,  by  means  or'  a  machine  which  it  would  be 
easy  to  contrive.  Hence  I  conclude,  that  bv  following  the 
same  principles  as  before  we  mav  burn  an  object  placed  at 
a  great  distance.  In  this  manner  therefore  Archimedes 
mav  have  burnt  the  fleet  of"  Marcellus. 

It  will  be  easy  to  perceive  that  the  mirror  EF  (fig.  s) 
and  DK   (iig.  9)  might  have  an   oblique   position  on   the 
plane  of  the  equator,  provided  in  the  two  ca-es  it  was 
with  the  straight  line  AB  perpendicular  on  the  plane  of  the 
equator. 

I  shall  conclude  this  essay  with  t\vo  observations.  If 
the  mirror  DK,  instead  of  having  a  fixed  position,  was 
moveable  in  the  iron  band  CDE  (fig.  9),  and  if  thi«.  mirror 
was  adjusted  in  order  to  carrv  the  images  to  R  the  mid- 
dle of  CE,  it  is  evident  that  if  we  made  this  mirror  have 
its  axis  YZ  constantly  directed  to  the  sun's  centre,  the  fo- 
cus would  remain  at  the  point  R  during  the  whole  dav  and 
every  day  of  the  year. 

I  ca>  1  the  axis  of  a  burning  mirror  the  axis  of  the  co- 
noid, one  part  of  the  surface  of  which  forms  the  burning 
mirror. 

Upon  the  same  principles  it  would  be  easy  to  make  a 
mirror  of  refraction,  so  as  to  keep  its  focus  constantly  at 
the  same  point. 

Let  AB  (tier.  10)  be  an  iron  rod  parallel  to  the  axis  of 
the  earth  ;  let  CDE  be  an  iron  band  folded  into  the  arc  of 
a  circle,  having  for  its  centre  the  point  M  taken  on  the 
axis  of  the  rod  AB;  let  KL  be  a  glass  moveable  round  an 
axis  perpendicular  on  the  plane  which  passes  by  AB  and  by 
the  middle  of  the  band  CDE.  Let  us  suppose  that  bv 
means  of  a  screw,  we  keep,  during  the  whole  time  that  the 
sun  is  upon  the  horizon,  the  glass  parallel  to  the  sun;  it  is 
evident  that  the  focus  Q  will  remain  fixed  m.  the  same 
point  of  a  hollow  RDS  placed  on  the  band  CDE. 


XXXII.  On    .  Musical  Instruments,      By  a  Cor- 

respondent. 

To  Mr.  Tilhch. 

Sir,    W  ithodt  entering  at  all   into  the  di-nuites  about 
words,  the  characters  of  authors;  what  silly  tn,ier>  do,  or 
sayj  ant]  whether  fftks  should  be  this  or  that  way  tem- 
pered, 
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perecT,  without  adverting  to  the  thirds  and  the  n't/Vm  (v 
all  the  difficulties  lie)  on  which  Mr.  Smyth   and  Mr. 
rick  seem  at  issue  in  your  Magazine*    I  beg  the  favour  of 
you  to  give  .i  place  to  I  I  Table  of  three  columns   in 

tin- margin  ;  the  1st  ol  which  shows  the  numerical  dif- 
ferences of  lengths  of  string  n  Mr.  Merrick's  equal 
temperament  •  ,.,.  b\  ex*  riments  on  the  melody  and 
his  i,  at  page  113  of 
your  last  Number:  the  2d,  the  notes: 
the  3d,  the  differences  in  schismas 
and  decimals  between  these  notes  re- 
lv  ;  as  the  same  point  out,  I 
think,  clearly,  the  source  of  Mr.  M.'s 
mistaken  assertions  as  to  the  truth  of 
his  tuning  by  this  method  ;  viz.  the 
uroiig  estimate  he  forms  of  the  power 
of  such  a^monochord  to  decide,  or 
rather,  or'  tlie  differences  which  the 
leneths  of  strings  to  3  places  or  looodths  of  the  whole 
string,  show  :  Would  he  otherwise  have  boasted  or'  his  ac- 
curacy in  tuning  an  equal  temperament  fifth  CG,  which 
is  very  near  4  schismas  slurp,  instead  of'  one  .scUisma/zW, 
as  it  ought  to  be,  very  nearly,  as  shown  in  the  6th  scholium 
to  Mr.  Patty's  useful  theorem  in  your  xxxvith  vol.  p.  47, 
or  live  times  the  real  equal  temperament,  different  from 
what  it  ought  to  be  !!  The  fourth  F  ought  on  a  3  place 
monochord  to  be  "7-1 9?  andnot'750*  this  note  therefore 
agrees  as  well  as  B;  but  all  the  other  9  notes  differ,  in  no 
instance  less  than  1,  and  in  one  more  than  .5  times,  the  in- 
terval which  is  the  true  or  proper  equal  temperament  of  the 
.fifth,  by  which  the  timing  is  usually  conducted,  and  on 
which  so  much  stress  is  laid  in  the  quotation  from  Dr. 
Chladni.  From  tins  Table,  by  observing  w  hat  very  different 
intervals  a  difference  of  1  (or  •()()!)  on  this  monochord  gives 
in  different  pair,  of  the  octave,  ;he  folly  of  Lord  Stanhope 
and  others,  in  pretending  that  these  differences  of  length 
of  strings  are  proper  measures  of  the  intervals,  will  strik- 
ingly appear;  and  it  can  scarcely  he.  necessary  to  add,  that 
unless  a  monochord  will  correetlv  show  t  places  of  decimals 
of  the  whole  string,  it  jjgwuseless  and  highly  mischievous 
.1-  a  tuning  apparatus;  swice,  in  some  parts  of  the  scale, 
three  figures  are  incapable  of  showing  the  temperaments, 
within  more  than  half  of  the  whole  temperament  of  each 
fifth  and  fourth,  in  the  equal  temper-inn  nl  scales.  Surety, 
Mr.  A.Coblenz  and  Dr.  Bemetzricder, or  their  like  fellows, 
must  have  been  the  ^experienc                /'  who  assisted  in 

this 
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tj  or  they  would  have  prevented  Mr. 
M.  irom  thus  committing  himself,  and  would  have  whis- 
pered him  st  practical  tuners,  ir  they  do  not  actually 
count  the  Wats  while  tuning,  make  use  of  their  recollection 
from  habit,  of  the  frequency  which  they  have  in  each 
concord  ro  be  tunc  .  according  to 
the  temperament  they  or  1  ,  and 
never  resort  to  the  melody  in  tuning.,  i  bt 
mys 

No  Friend  to  Tuning  Quacks. 

irch,  1811. 
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means,   of  Tivq   knowv    Stars.      By   M.    Delambke. 

Trunslatedjrom  the  "  Connoissance  des  Terns"  ly  Mr. 

Fii'.MixGr :r.,   many    I  tssistant  Astronomer  at  the 

Roy;;!  C.  t  ic/t. 

Tc          ,     ,   .  -         ,        ,                               dh  sin  A 
he  formula  (o)  is  reduced  to  ine  term =='aX« 

'  —  cos  z  ' 

so  that   the  case  which  appeared  most   unfavourable  is   on 

the  contrary  the  easiest,  and  in  which    the  error  may  be  a 

mini  mom. 

Let  us  suppose,  1         .       lI  A  =  :Y  =  QO3,  or  that  the  two 

stars  have  been  observed  a't  the  first  vertical :  in  this  case  the 

error  will  he  n  ot  r  =  cot  $  cos  a  =  cot  a' 

cos  (a  —  :.)   =  c<  I  -         -  s    1  .     ain  A  ;  op 

tang  V  cot  S  cos  a  =  r.      .  .    .    '.  -f-  sin  5  sin  ?.  tang  Y  cot  0 

;  cot  5 
=  cos  .     -  tan"  a  sin  .  ."•.  =  — ■■  r—, —   cot    9, 

and  cot  c  =  cot  0  cos 

It  is  evident  that  th  d  dh'  are  nought,  since 

k  aod  It'  need  not  he  obser    d. 

This  case  is,  the  est  of  al!s  and  the  one  that 

would  he  found  most  favourable,  if  it  was  easy  to  observe  in 
the  vertical,  An  instrument  isit  instrument) 

would  be  required  for  that  purpose,  directed  east  a;id  west. 

Let  us  see,  lastly,  the  case  whei  ....  tgh  not  equal 
to  it,  differs  from  it  a  slight  quantity  :  in  this  case  x  being 
equal  to  A  — A',  x  will  be  very  small. 

he   formula   (4)    becomes == 

v     '  SIQ   r 

—  dh  sin  A    x    cos  x   .+  dli  -   •   ;  +   dh'  sin  A 


sin  x 

dh'  sin  A — -Hi  ^in  A  +  2di  sin  A  sina  :;  A  sini  r                    -          sin  A 

sin  x  sin  r         " 

-f  &7j  sin  A  tang  £  x  -f  <?A  cos  A.  :  cos 
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dh  cos  A  is  i he  same  as  was  obtained  bv  supposing  x=o ; 

the  term   dh  sin  .  I  be  a    very  small  trifle. 

(dli'— dh)  sin  A  .      ....         ,        , 
As  to  the  term    -  ,  it  will  he  reduced  to  nought, 

sin  x 

or  to  very  little.  To  nought,  if  dh*  =  dh  ;  and  the  two  al- 
titudes b<  instrument,   we  shall 

have  dh'  —  dh  —  o,,wheu  tl  •  of  the  lme 

of  collimation,  which  will  happen  in  most  c  . 

It  will  be  re  least  to  very  little.     Suppose  dh'  — 

dh  =  10":  x  =  lf  .  =  57"  sin  A  =  2S'\ 

■ 

suppose  A  =  "Cf  by  a  mean  between  the  extreme  values  of 
sine  A. 

If  k  alone  has  been  observed,  because  A  =  A',  we  shall 
then  have  h'  —  h  -f-  D  ;  thus  k\  is  supposed  to  be  equal  to 
h  +  D  and  dk'  to   dh,   th  //?  =  o ;  in  which 

case  likewise  -V  lang  a;  —  o,  there  only  remains  dh  cos  A, 
which  w  111  never  c: 

The  errors  dx   become  in  the   same  manner  : 

lA  sin  x  +  dh'  cos  A 


COS   v 

_  w  — 

sin  x 
a  A 

cos  ^ 

cos  *  cos  <f 

At  first  glance,  the  error  on  £  and  a  should  increase  in 

proportion  as  the  sine  x  lessens,  and  should  be  like  infinite 

when  x  =  o;    still   if  x  —  o,   the  errors  are    reduced   to 

dh  sin  A 

a/j  cos  A  and 

cos 

It  might,  therefore,  be  thought  that  such  is  the  error 
when  arnved  to  a  maximum  ;  but  it  appears  more  natural 
to  say  that,  whenever  x  is  very  small,  the  differential  for- 
mulae cannot  give  the  exact  effects  produced  by  dh  and  dh', 

I  have  to  give  an  example  of  all  these  calculations. 

Let  us  suppose,  with  Mr.  Gauss,  that  Z  =  8'  22'  43". l  ; 
S/=28°  2'  13",4  ;  9=62c  33'  26",9J  /i  =/i'=45°  44'  5S 

.1  alien  1 1) f'lhc  subsidiary  jingle  V  according  to  Mr.  Gaus  . 

Tang  o .  .  97263516         tang  0   0-2845877 

cos^  1'    0-8155318 

C  cos  9  .  .0-33643     I  C  sin  F— 8 O'  1  852598 

0-0027  839      tang. V=62°  36"  58",79   "o-  28  5 

tang  F  =  49°  7'  37",70 
o  8   22  43  ,10 

Fr-*  =  40~44    5t  ,r»(h  7V>J0- 
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Trigonometrical  Method. 

Cote 0-27364S4     tan-  5 0-2845877 

Cos  3 9*6635677     sin  u '. 9-8158318 

Ta.r=40°52'22"330  =  9(/>372  101 

0  =   8  22  43  ,10  C  cos  (8+z) 0'18525g8 

8+  x  =49  15    5  ,  4  tanV62°36'5S'':)79  0  2806793 

Both  methods  require  seven  logarithms,  which  are  either 
the  same  as  in  the  second  operation,  or  arithmetic  comple- 
ments of  one  another,  as  in  the  first.  F  and  x,  F  —  0  and 
■i-f.r  are  arcs  complements  of  each,  other. 

On  the  contrary,  the  operations  required  in  order  to  find 
out  the  third  auxiliary  angle  are  quite  different. 

Calculation  of  t lie  Angle  W  according  to  Mr.  Gauss. 

SinF 98786157         n— 1  =  1123433 0  32704S9 

C  sin  0'  .  .  .  .    0-3278629  cos  V g662/0f5 

C  cos  (F—  8)    012O57O3        .  tang  h 001 13399 

cot  .  F—  :j 0  00  : 

Sin  h cos  Yvr  =  51°  0'  14",25  9  7893035 

C  sin  h V  =  62  36  58  ,79 

n  —  2123433   03270489  V — W=7<=  10  36  -;4  ,54 

This  operation  requires  nine  logarithms  in  the  case  of 
h  =  //;  it  would  require  eleven,  if  the  altitudes  were  un- 
equal. 

In  the  case  of  both  being  equal,  the  trigonometrical  me- 
thod would  have  much  the  advantage.  I  neglect  it  in  order 
to  give  calculation  the  disposition  requisite  for  all  cases. 

Trigonometrical  Calculation . 

CosV 96627075     n—  1  =  1-123433..  00505666 

Tang  (8+\) 00646895     Tang  A 0  01 1330G 

C6tD=6l°54'20',5  07273970     Cot  D 97273970 

C  cos  D 0-3270490  cos  W=52°0'14",25  9  7 893035 

C  sin  h 

Sin.,  h 

n  =  2  123433  =  0  327090 
I  must   first   find  cot  D  =  cos  V  tang  (S+x).     The  lo- 
garithms of  cos  V  and  tang  (<J-f  x)=  eus  (F— 8)  are  com- 
mon to  both  methods.     The  arc  D  is  the  third  side  of  the 
triangle  which  has  given  V. 

In  the  case  of  both  being  equal,  the  cosine  of  D  is  the 
number  n  of  the  analytical  method.  Commonly  n  = 
cos  D  sin  h  .  .       • 

— — v, — ;    n —  1   is  common  to  both  methods,  they  assign 

a  same  value  to" the  angle  W". 

The   trigonometrical    method    only    requires    eight    lo- 
garithms 
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garithni9  when  h  —  //,  and  ten  when  the  altitudes  are  un- 
equal. 

In  the  case  of  two  equal  heights,  \\c  would  have  cos  Ws= 
tang  //  tang  \  D,  an  J   this   angle   would  not   require  m 
than  six  logarithms  instead  of  nine. 

Here  is  the  calculation  or  it  : 

Tang  it    0  W  =  52°    I      ' 

Tang|D=30p57'10"J25      9777  V  =  6*2  ,79 

Cos  W         52     0  14  ,25       <•  u   — 

The  same  simplification  could  be  obtained  from  the  ana- 
lytical formula;  but  it  could  not  be  so  easily  perceived. 
Thus  analysis,   handled   as  it  should  be,  i  s  to  the 

same  solution  a-  spherical  trigonometry;  but  it  is  not  al- 
ways easv  to  choose  such  modi  11  mid  reduce  to 
the  least  terms  the  calculation  of  a  complicated  formula. 

Analytical  Calculation  of  the  Horary  Angle. 

C  cos  u  0  OO74926    Tang  u 

Tang  h   001  I330y     Cos  G  . . \ 

3     C  sin  (G— *)  ..  ■ 
$  =  _8_22  "  '  •   !  TanA=]  I  .    :   ...  32 

G-  8  =37  51   47 

Trigonometrical  I 

Cos  u 99925074     Tang  w 927: 

Cot  A 9*!  3  9'83J 

Tang  «=  43°  45' 2g 

I 
c"  +  *»  =  52 

Whi<  that  both  operations  are  identical,  which  also 

is  the  case  of  the  following  : 

Calculation  of  the  Latilit 

Anal  I 

Cos  > 99  1  \         

Cot  (G  —  8) 0  10  1 128  1   Tai  §      -  s) •    I 

Tan  c  51'°31'47'\19  009Q8581   1 

The  analytical  met  hoi  logarithms  in 

the  ea^e  of  h  —  k\  and  twenti  -seven  in  the  jencral 

case. 

The  trigonomeirical   method  would  rcquin  four 

logarithms  in  the  1  the  facility 

offered  by  the  isi  icelcs  tri  ingle.  It  requires  twenty-six,  in 
ibe  more  common  case.  In  fact  it  only  requires  twenty-tv  0 
m  the  case  of  two  equal  altitudes,  winch,  therefore,  has  the 
advantage  by  three  logarithms.  It  is  true  that  the  analytical 

method 
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method  may  be  reduced  to  the  same  conciseness  ;  in  which 
case  both  methods  would  be  perfectly  identical :  but  the  tri- 
gonometrical method  will  always  have  this  advantage, — 
that  it  gives  the  formula;  at  sight,  while  analysis  cannot 
attain  to  them  but  by  going  a  great  round  about,  whereby 
one  is  apt  to  be  misled. 

The  differential  formulas  remain  to  be  compared:  but 
without  these  formulae,  leaving  h  and  h'  indeterminate,  the 
errors  dx  and  (fc  that  will  result  from  dk  and  dh'  may  be 
ascertained  while  calculating  a  and  p. 

In  the  first  place  it  is  evident  that  the  errors  dh  and  dh' 
can  have  no  effect  on  x,  V  nor  D :  they  only  begin  to  have 
any  influence  on  W. 

Bv  calculating  W,  I  see  that  the  logarithm  of  n  will 
increase  20*5  parts  for  each  second  of  error  in  dh',  and 
will  lessen  as  much  for  each  second  of  error  in  dh. 

Let  us  then  suppose  that  /rand  U  are  too  great,  the  lo- 
garithm of  n  will  be  too  great  by  —  20,5  dk  -f  20,5  dh', 
■a  will  be  too  great  of  itself  by  —  OOOOOlaVi  -f  OOOCJOlcf/i': 
for  by  any  uncommon  coincidence,  n  increases  0-00001 
in  the  same  manner  as  It  increases  \" ,  when  the  logarithm 
is  increased  20-5  parts;  n  —  \  will,  therefore,  be  too  great 
by  —000001  dk  +  0-00001  dh' . 

The  logarithm  {n—  1)  will  therefore  be  too  great  by 
—  38,7  dk  +  33,7  dh'. 

The  logarithm  of  tang  h  will  be  too  great  by  42,1  dh. 

The  logarithm  of  cos  VV  will  be  too  great  by  +3,1  dk  -f- 
33s7  dk';  but   W  decreased  269   part  for  \"\     W  then  is 

too    small    bv    -— -  dh  4-  — —   dk.    or   by   0*1264  dk  -f- 
'    20,9  20,9 

1-4337  dh  ;  it  is  then  too  great  by  the  same  quantity,  since 

u  =  V  -  W. 

Thus,  by  supposing  that  dk  =  dk'  =  10'',  u  will  be  too 
great  by  15//,G5  —  1-264  -f  14-3S7. 

Cos  a  will  be  too  little  by    0-5056  J/i  -f     5-/54S  dh 

Cot  h  will  be  too  little  by  42,1  dk 

Tang  z  too  little  by 42  6036  dk  +  5-7518  dk'. 

z  too  little  by 1 -00Q6  dk  -f  0-1364  dh'. 

$  -j-  z  too  little  likewise  by  the  same  amount. 

Tang  u  will  be  too  great  by  -f  14-700 dk  +  167*320  dh' . 

Sin  z  too  long  by    .'   —  22  2  1  2  dk  —     2864  dk'. 

C  cos  (S-f  s)~too  long  by  — 27'36l  dk  —    3-696  dk'. 

Tang  x  too  great  hy —  34"873  dh  +   iGO-jGOdk'- 

A  too  great  by ~Q-3350dh    -\-   1-5414  dh'. 

Thus,  supposing  dh  =  dk'  —  10'^  dh  will  be  +  12"094, 

the  horarv  any;le  too  great  bv  1 2".  ^ 

o  o  C  OS 
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>■  too  great  by +  I--J7-J  dh  —    67954  dh' . 

Tang  {o  +  z)  ioo  great  by      —  43-910  dii  —   5-9322 

TangH  p  too  great  by  ....   —  4  2--i4o  ... 

p  ioo  great  by  ....     -  Ih  —   0-£ 

And,  supposing  d/z  =  <■///.'  =  10",  ihe  latitude  will  b 
little  by  I2"7S:  by  recommencing  the  calculation  and  using 
the  two  altitudes  as  increased  10',  I  had  found  d\  =  -; 
and  dz  =  —  13". 

This  method  of  logarithmic  differential  al;   it  is 

more  concise  than  the  direct  calculation  with  increased  alti- 
tudes, but  it  requires  a  very  minute  attention.  The  for- 
mulae are  more  commodious.     1  begin  with  mine. 

Cot  D  97274      Tang  h 0*01  13. .    C  sin  D    00544 

C  bin  W  0'i035        Cot  W 9*S927.  .    Csin  WO- 1035 

+  0-6775        q  S30q      O'boi; 9-9040..  1579 

—  0-8017 

—  O'1242'rfA  ■— 1*438  dh'  =  —  du.  Let  us  suppose  dh  — 
dh'  =  10",  we  shall  have  du  +  0**1842  •"'.  1438  dli  — 
15*6122:  the  logarithmic  variations  have  given  15",65. 

Cot  u  . .  07273       —sin  8  . .  — ,9*1635   -  cos  8. .   - 
CosX..9'9905  sin/...      93151        sin'/ 

+  5-22  Id    07178         —0  °301      8'4786  C  C0**  h °  3126 

—  0-0301  '"  C  sin  u 

+  5-1915    0-7I.33    0-71o3  9  072y 

Sin  A..     9-3.151    Q'3151  n-AHmji? 

0-U42    fa*.  .438    ok-,:,,  ~°£$* 

+  0-1333rf//0  1245  +  r5427c//i        01  .  ._,■.., 

-=    +01 33  dh  +    1  -07  I  8  dh'.  +  1  }$}  °f 

Suppose  dh  b=  rftt  =  10",  we  shall  have  rf*  =  +  ia  5U'3' 
the  logarithmic  variations  have  given  i  j'  ,i  "j. 

Cc  61    0  2001        — 0-2051 

(  ;    —  sin  /■   — (J-552       oosA 9*8437 

Sin  3..  9']  535  o  '  953       cos  5 

cos  u  99925       sin  // p\ 

+  0- 1 634 . .  n-2133"  -I'll p7"ol'  -  '     —9 3 103 

+  01       I  0  1242         n  • 

—0-0254         84044 
-OQ254dh    • 

.     _  <,— 0Q817rf/t  —02042     —  0-3103 

a*  —  I  -0  2n3^«A' 

—  02,    .11     — 

Supposing  dh  =  dh'  =  l()v.  d:  =  -  12"  75*5.  '1  he  lo- 
garithmic differentials  have  given  —  l ^/-7^-  A  more  satis- 
factory coincidence  cannot  he  wished  tor.  These  formulae 
appear  to  require  more  calculation  than  the  logarithmic 
differences,  but  they  do  not  require  so  minute  an  attention. 

Mr.  Gauss's 
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Mr.  Gauss's  formulae  are  simpler,  but  they  suppose  thai 
the  two  azimuths  are  determined,  in  order  to  which  it  is 
sometimes  necessarv  to  make  use  of  the  longest  formulae, 
to  avoid  all  uncertainty  on  the  description  of  the  angle. 

For  the  greater  uniformity  and   generality,   I   chose  the 

following  formula  : 

~       ,  tansc  S  co;  <3  —  sin  O  cos  A 

Cot  A  =  —  a ~- 

sin  A 

Tango       0-1683  —sin  -p      _a-8Q37 

Cos  p         y79^J)  cos  A         99905 

+  0-09166         frgGlZ     —0-76591     —  9-8842 
—0*7659  | 

—  0-6/4^8   —  9*8288  negative  denominator. 
C  sin  a     4-0-6S49  positive  denominator. 

Cot  A  =  (16-JJ  57'  50")  0-3137  A  must  be  in  the  se- 
cond quadrant. 

We  ?ha!l  obtain  the  other  azimuth  A'  by  a  similar  for- 
mula. 

Tang  S 97263     —  sin  <p —9-8937 

Cos- 97939         cos  (a  — 6).         9'802^ 

+  0-33  115  9-5-202      —0-49660  —  Q'OQGO 

—  0-49660 

—  0*16545  — 9--21S7  denominator  negative. 
C  sin  (A  — 9)                — 0- j  1  IS  numerator  negative. 

Cot  A'  =  257:  oo'  l0r/-f  9-3305  A'  will  be  in  the  3d  qua* 

162   5  7    <0  [drant. 

A' —  A     94  57    20... 0-00 16     C  sin  (A'  — A)  0-0016 

0-2601     Ccos^ ..    o-260i 

4-cos  A'  —  9-3203      —cos  A    +  9'9805 

—  0*3824^A      9-5625      +  l'7467dh'         0-2424 
ca  =  —  0-3824JA  4-    \'7*l67dh'  =  +   13-643,   in    sup- 
posing dh  =  dk'  =  lo". 

00016         C  j;ii  (A'-A) 00016 

+  sin  A'    —99903  —  sin  A —9-4668 

—  o-gsijdh  —9-9919  —  0-2940a7/  9*4684 
dp  =  0  9S l hdh  —  0  Q&iodft  —  —  I2",7555.  supposing 

dh  =  dK^\Q". 

The  aziinuths  are  computed  from  the  inferior  meridian, 
which,  f  suppose  to  be  0  to  360  .  eastward.  The  A  are  po- 
sitive on  the  east  side,  and  negative  on  the  west.  They  are 
of  lbO'at  the  lower  meridian,  360-  or  0  at  the  upper. 

The  differential  expressions dh  =  dz  cos  A— d,\cos  ssin^ 

all  =di  cos  A'— d>.  cos  a  sin  A 
Vol .  37.  No.  155.   ''■  fa  re ':  1 8 M .  N; 
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which   Mr.  Claims   hi-   given,  and  maybe  easily  deduced 
from  mv  formulae,  miglu  be  -ull  more  easily  denu 

figure  which  has  supplied  the  lun  equation 

of  th  •;:  tjbey   show  evidently  that  it  A' =  A,  dh 

will  ueces  arily  he  =  dli' ;  tor  ihe  second   members   being 
equal,  the  iir^t  must   be  so  likewise.     1  r  A '  =  l&o'  — 
dii'  will  be  equal  to  —dh.     In  faet,  in  the  first  .   /.'  = 

h  +  d,  anJ  in  the  second  ease  k  +  //  +  D  =  18©.  Thus, 
it'  the  first  altitude  li  bad  beeu  'observed,  ii  would  only  be 
required  to  set  down  the  time  when  //'  would  be  cqu  d  to 
h  t  D,  or  where  K  —  '  mi  -  /(  -  D;  but  it  would  be 
necessary  to  be  assured   that  thi  Star  would  pat 

the  same  vertical  as  the  first:  but  it  two  complete  obser- 
vations of  altitudes  and  tiiuies  are  made,  it  is  possible  that 
dh'  and  dh  will  be  such  that  the  altitudes  /;  and  It  will  no 
longer  agree  with  the  tune  elapsed,  with  the  two  declina- 
tions and  with  the  distance  D.  Thus,  the  suppositions  it 
cessary  to  admit  no  lunger  agree  with  what  passes  in 
the  heavens;  and  in  order  that  the  differential  foimulas 
could  be  established,  either  the  declinations  or  the  angle  5 
should  havi   been  made  to  vary. 

II  A'  differs  not  much  from  A,  the  two  equations  will 
not  differ  much  from  each  other.  And  as  it  is  from  their 
rences  that  the  values  of  d$  and  dx  are  computed,  in 
order  properly  to  determine  those  two  quantities,  an  extreme 
precision  is  requisite  in  ascertaining  the  values  id'  A' and 
A,  a  precision  which  can  be  expected  neither  from  the  ob- 
servation nor  the  calculation.  These  differential  fori; 
are  therefore  only  approximations,  on  which  de|  eridence 
should  not  always  be  placed,  which,  however,  does  not  m- 
ply  that  d  ■:  and  dx  will  in  that  ease  be  very  considerable. 
If  the  cosines  of  the  azimuths  are  small-,  it  may  be  ex- 
pected that  the  latitude  will  not  he  well  determined  ;  if  the 
sines  of  the  azimuths  are  small,  the  hour  will  not  be  well 
known;  but  if  one  oi  nervations  is  made  tow  aids 

the  first   vertical,   and   the  bthef   towards  the  meridian,  all 
the  precision  will  be  obtained   that  can   be  expected   from 
this  methi  d,  which  may  he  of  ereat  value,  when  no 
is  feasible,  but  which  can   never  be  compared  with    I 
that  separately  determine  ihe  latitude  and  the  time. 

Mr.  Win   Reek    Calkoenj  director   ot    the   observatory 
I        cht,  his  just  given  a  different  solution  of  this 
problem,   with  a  slight  ch  .  ich  vsasnot'evch  hidis- 

pfensable.     It  consists  in  reducing  to  the  same  mdtnen 
observations  of  the  two   altitudes.     For  this  purpose   Mr. 
Calkocn  commences  hv    observing-   one   of  the   two   i 

i  mined. 
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immediately  after  he  observes  the  other,  and  after  that  lie 
again  observes  the  first; — few  minutes  are  sufficient  for 
these  three  observation?.  During  this  interval,  it  May  be 
supposed  that  the  first  star  has  raised  by  an  uniform  mo- 
tion; and  by  means  of  simple  proportional  parts,  trie  alti- 
tude of  the  first  star  is  reduced  to  the  moment  when  the 
second  was  observed. 

This  being  laid  down,  we  shall,  in  order  to  save  a  figure, 
express  in  general  formulas  Mr.  Calkoen's  solution. 

Let  D  be  the  distance  between  the  two  stars,    we  shall 

have  cos  D  =  cos  (A\  —  AX)  coso  cos  0"  -f  sin  SslnS'. .  .(l). 

,  _  ,  _         sin  0  —  sin  y  cos  D        ,•  sin  -,'  _  x 

Make   cot  E  = . — *-.  -_; =     — — r-   —  cos  D  1 

sin  4  sin  D  \  sm  i  f 

-^-....    (2). 
sin  U v  ; 

E  will  be  the  continuation  of  the  distance  D  till  it  reaches 

the  equator  (line.) 

Sin  A  =   -t— ^ (3). 

sin  t  v   ' 

A  will  be  the  angle  by  which  the  continuation  E  inter- 
sects the  equator. 

_ ,  .  sin  K  —  sin  h  cos  D         ,sin  It  \ 

Make  cot  J:  =   : — ; — -  — ■  =  {-r— r    —  cos  D 

sin  a  sm  D  \sin  a  > 

1 
sin  D 

F  will  be  the  continuation  of  the  distance  D  to  the 
horizon. 

Sin  B  =    - — - ;j). 

sin  F  ' 

B  will   be   the  angle  by  which  the  continuation    F  will 

intersect  the  horizon.     E  and  F  will  be  in  the  same  plane. 

Make  tang  x  =  cos  (E  —  F)  tang  B (()). 

,,.  cos  B  cos  (A — x) 

Sin  <p  = (7). 

cos  X  ' 

Then  (90-  —  <£),  (no  —  J),  and   (90  —  //)  will  be  the  three 
sides  of  a    spherical    triangle,    and    the    angle  opposite    to 
(90—  //)  will  be  the  horary  angle  of  the  star  whose  cU 
nat'nm  is  0. 

Thus  eight  formulas  give  the  solution  of  the  problem, 
which  1-  rounded  on  a  simple  and  ingenious  construction. 
The  demonstration  of  the  formulae  is  easy  to  find,  it  is 
perceived  on  the  simple  inspection  of  the  figure.  The 
solution  requires  33  logarithms  actually  different;  or,  with 
tables  of  natural  and  logarithmic  sines,  SOonlvj  but  in 
all  cases  it  is  longer  man  the  preceding  solution. 

N  2  The 
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The  advantange  that  could  he  found  by  it  is,  thai  for  two 
given  stars  the  arc  of  distance  D  is  almost  constant,  u 
well  as  its  continuation  E,  and  the  angle  A  on  the  equator. 
These  three  quantities  varv  hut  slowly  hv  the  procession, 
aberration,  and  nutation,  which  are  a  little  different  in  the 
two  stars. 

Table?  of  them  could,  therefore,  he  made  which  would  save 
about  1 6  logarithms,  or  half  the  work.  These  tables  could, 
without  sensible  error,  be  used  for  some  weeks;  but  this 
advantage  would  he  lost,  if  the  problem  was  restored  to  its 
original  form,  by  not  taking  the  first  altitude  at  the  s.une 
moment  as  the  second.  Then,  instead  of  (A\  —  Ai'), 
(A\  —  AY  —  m)  must  be  employed. 

The  distance  D  would  no  longer  be  the  real  distance 
between  the  two  stars.  The  remainder  of  the  solution 
would  not.  be  altered  ;  hut  as  it  is  simple  and  natural,  it 
would  be  better  to  substitute  our  formula;. 

For  the  ascertaining  the  value  of  the  error  that  is  to  be 
apprehended  in  the  latitude  p,  Mr. Calkoen  gives  the  same 
formula  as  Mr.  Gauss  j  he  does  not  give  the  one  for  the 
horary  angle. 

Mr.  Gauss's  method  was  no  more  than  the  vulgar  me- 
thod expressed  and  demonstrated  by  analysis  simply:  Mr. 
Calkoen's  is  solely  founded  on  a  geometrical  construction, 
which  we  have  reduced  to  general  formula;.  Dr.  Moll- 
wevde  has  just  given  in  Mr.  de  Zach's  Journal  of  June 
1609,  p.  5*5,  a  purely  analytical  method,  which  has  no 
relation  with  the  trigonometrical  solution. 

Like  Mr. Gauss,  he  commences  by  the  equation  sin  h  = 
sin  5  sin  $  -f  cos  8  cos  tp  cos  A ;  and  sin  h'  =,  Sec. 

1—2* 

He  makes   z  =  tang  (45°  —  \  c)  sin  p   -■■     9-,    cos  <p  = 

— -  — - ;  he  substitutes  those  value*,  and  uniting: all  the  known 
l  +  j" 

quantities  which  he  designs   by  M,  N,  M',  N',  he  derives 
the  two  equations  M   +  Nzx  '=  z  cos  X 

M'  +  NV  =  z  cos  (A  —  ^  j     he    cuts 

,    r    .  M'  N  -  M'  iV  ' 

oft    zz   and    finds  z  =  -ry— : — s— : — - jr,-, — r; x -  : 

N  sin  9  sin  a— (i\  — i\  cos  B I  cos  A 

after  which,  by  substitutions  too  extensive  to  detail  here_,  he 

obtains  the  following  formula; : 

Tang  (45°  +  A)  =  -.--.,.    ,    >. ,  .-. *r *- ; 

&  v  '        sin  \  (n  +  §)   cos  i  (h  —  o)  cos  o 

t    J  tACo   i    A's  _  cos  2  C*  +  ?)  cos  *  (*'  HlLcos  *. 
Jang  (4  5    -,-  A  )  _  c~r-{/—-  c)  ^  j  JjfrZJyZ*  *" 

Tang 
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Tang  B  =  lang  A  cot  £  3.     Tang  B'  =  tang  A'  cot  |9. 

C  =  (B'  +  B  +  9)  and  D  =  (B'  -  B). 
T         v  _  sin  (A  -f  ?)  sir.  (.A  —  o)  sin  D 

ang       ~   2cos«Tcos"f(C +"Dfcos  £  (C  -  D) ' 

Cos  (sa  -  C)  =   —  ^-ZL-  =  cos  (C  -  2x).      - 

v  J  cos  L  v  ' 

Tancr  (;K  _  i  C;  —  +    v/    (tang  a.  D  tans  £  (D  —  E). 

Ta„g  (45=  1 :  „  =  Hi  £±JL*S£=2*.  ?. 

cos  o  sin  (a  —  — ~)  cos  h  (C-f-D) 
Of  ihe  two  values  of  A,  the  one  is  chosen  which  makes  (45° 
—  4  P)  ^  45c  :  that  is  to  sav,  <p  positive.  Those  ibrmulaeare 
purely  analytical,  at  least  it  is  dithcult  to  perceive  in  what 
they  could  assimilate  to  the  ordinary  solution.  They  are 
elegant;  they  indicate,  in  a  more  direct  manner  than  any 
of  the  preceding  methods,  the  choice  to  he  made  between, 
the  two  roots  of  the  equation,  but  at  the  same  time  re- 
mine  too  long  a  preparation,  more  logarithms,  and  have 
besides  that  great  inconveniency,  in  a  method  of  common 
use,  that  it  cannot  he  retained  by  the  best  memory,  This 
Solution  requires  29  logarithms  absolutely  different ;  besides 
that  ten  of  these  logarithms  are  to  be  used  twice;  so  thai, 
with  all  the  compositions  of  half  sums  and  half  differences, 
the  operation  is  longer  bv  half  than  that  of  our  formulas: 
thus,  notwithstanding  its  elegance  and  general  application, 
I  do  not  expect  it  will  be  preferred  in  practice. 
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FORSTER. 

To  Mr.  Tilloch. 

Waltbamstow,  lCth  March  1811. 

Sir.  Oince  mv  Let'er,  on  A  Method  of  fitting  zip,  &c 
the  Electric  Column,  invented  by  Mr.  De  Lvc,  was  pub- 
lished in  your  Magazine  for  March  1810,  Mr.  De  Luc 
ha-;  sent  a  series  of  letters  to  Nicholson's  Philosophical 
Journal,  on  the  Galvanic  Pile  and  on  his  Electric  Column, 
in  which  are  several  verv  interesting  and  curious  particulars; 
a  few  of  which  I  shall  here  relate'. 

Ke  made  what  he  calls  dissections  of  the  pile,  bv  means 
of  tripods  of  brass  wire.  The  first  dissection  was  by  placing 
the  Iripods  between  each  plate  of  zinc  auci  silver,. thus  se- 
parating groi/fjs  in  which  the  metals  had  between  them  ivet 
cloth.    With  this  pile,  the  effects  appeared  to  be  the  same  as 

N  3  in 
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in  a  common  pile,  both  electrical  and  chemical  (as  Mr.  Dc. 
Luc  terms  them)   being  produced. 

In  the  second  dissection,  the  tripods  separated  group'- 
composed  or'  the  two  metals  in  contact,  and  the  wet  dull- 
in  contact  only  with  the  zinc  plates.  In  this  were  produced 
electric  effects  but  not  chemical \  no  extrication  of  gas  or 
calcination  of  .wire  was  perceived  in  ibe  filled  with 

water  placed  between  the  extremities  of  this  pile,  but  the 
electroscopes  at  each  end  showed  electric  signs.  When  the 
cloth  was  wetted  with  a  solution  of  marine  salt,  tin*  shock 
was  produced  both  in  this  and  the  fin  tion. 

In  the  third  dissection  the  tripods  divided  the  groups 
composed  of  the  two  metals  in  contact;  but  the  wet  cloth, 
in  contact  only  with  silver.  In  this  experiment  no  electric 
or  chemical  effects  were  produced. 

1  Mr,  De  Luc  mounted  a  pile  of  76  groups  of  zinc  and 
silver,  but  instead  of  wet  cloth  used  new  cloth,  which  had 
stood  some  time  in  his  room,  his  hygrometer  being  about40-. 
Klcctric  signs  were  produced,  but  weaker  than  when  wet 
cloth  was  uiQi\.  When  the  glass  tubes  were  applied,  there 
was  no  appearance  of  chemical  effects.  He  afterwards  sub- 
stituted writing-paper  for  cloth  ;  the  electric  signs  were  in- 
creased, but  no  chemical  effects  were  produced.  After 
various  trials  with  different  metals,  he  formed  piles  of  zinc 
and  Dutch-gilt  paper,  connecting  the  plates  with  a  silken 
thread,  in  the  form  of  dhaplets,  which  chaplets  he  inserted 
in  glass  tubes,  with  metallic  caps  and  screws,  much  like, 
as  appears  from  the  description,  to  the  columns  or  tubes, 
which  in  mv  letter  I  have  suggested  might  be  called  Electric 
Rods.  This  mode  of  fitting  them  up  was  adopted  before 
mine  were  made. 

To   the  third  communication   from  him    is  a  figure  of 
the  Electric  Coluimi,  mounted  on  glass  pillars,  with  Elec- 
troscopes and    other   parts  of  his   apparatus.     The   whole 
series  of  these  papers,    if  collected  in  one  volume,  - 
form  a  valuable  addition  to  the  books  already  published  on 

Electricity. 

The  bells  which  I  mentioned  were  placed  in  communi- 
cation with  three  (Electric)  Bods  on  the  14th  of'  March 
1810,  continued  to  ring  until  the  24th,  on  which  day  I 
could  not  hear  them  for  about  a  minute;  after  which  they 
rang  again.  The  next  day  I  also  thought  they  ceased  for  a 
short  tune,  but  have  great  doubts  whether  J  was  not  mis- 
taken :  from  that  day  (the  C5lh  of  March)  they  did  not, 
to  my  knowledge,  once  cease  until  the  4th  of  September, 
a  period  of  163  days.     On  the  4th,  at  about   ten  o'clock  at 

ni^ht, 
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night,  for  about  ten  minutes  I  did  not  hear  them,  but  be- 
lieve ihev  were  ringing  before  that  time,  and  stopped 
whilst  I  was  in  the  room:  afterwards  the  same  night  they 
made  several  short  pauses,  perhaps  for  the  space  ot  a  se- 
cond or  less.  This  kind  of  cessations  1  frequently  noticed 
in  the  months  of  September  and  October:  on  the  1 6th  of 
the  latter  they  were  ringing  in  the  morning,  with  pauses, 
but  m  the  evening  1  found  they  had  stopped:  from  tins 
time  until  the  25th, no  ringing:;  about  nine  o'clock  on  that 
morning  they  again  began  (not  having  been  touched),  oc- 
casionally making  short  pause-  as  before,  and  continued 
ringing,  in  this  manner  until  the  1 6th  of  November,  on 
which  day  they  twice,  for  very  short  periods,  rang  :  the 
ringings  I  suspected  might  be  owing  to  .some  accidental 
shake  of  the  apparatus,  which  occasioned  the  clapper  to  be 
~ed  from  one  of  the  bells,  to  which  it  per  hup  s  was 
attracted.  On  the  1 7th,  in  the  evening,  they  once  rang, 
owing  again  I  thought  to  a  shake*  On  the  I8th  of  No- 
vember, not  having  heard  them  ring:.  I  disunited  them 
from  t he  columns.  I  do  not  wish  it  to  be  understood  that 
J  give  the  above  statement  as  perfectly  certain,  for  it  is 
probable  that  the  bells  might  cease  and  ring  at  times 
when  no  observations  were  made. 

In  my  paper  1  have  miscalled  the  ends  of  the  columns, 
so  that  the  experiment  of  the  charged  coated  jar  was  ex- 
actly what  might  have  been  expected  from  the  known  ef- 
fects of  the  Voltaic  Pile. 

On  reading  Vplta's  account  of  the  Galvanic  Pile  in  the 
P'iiL.sopkical  Transactions,  it  appears  the  idea  of  forming 
an  artificial  Electric  Eei,  by  adding  a  head  and  tail  to  the 
pile,  had  occurred  to  him,  which  I  was  not  aware  of  when 
I  gave  you  the  description  of  one  in  my  letter. 

it  is  a  remarkable  circumstance,  that  although  these  co- 
lumns act  powerfully  on  electrometers,  and  sufficiently 
ig  to  keep  in  motion  a  small  brass  ball,  vet  with  1500 
series  of  plates  there  did  not  appear  to-be  anv  production 
of  gas  or  caicination  of  wire  in  a  gla-s  tube  filled  with 
water,  placed  between  the  two  ends  of  the  combined  co- 
lumns,—whereas  these  effects  are  visible  in  a  Voltaic Pile 
consisting  of  a  series  of  25  plates  of  the  size  of  a  half- 
crown.  I  have  some  rods  fitted  up  with  caps  which  have 
not  anv  screws,  and  provided  the  tithes  are  so  fjtled  as  to 
-  •  a  sufficient  degree  of  pressure  (much  is  not  necessary), 
there   does    not  appear  to   be  any  need  of  screws. 

for  tins  purpose  serve  very    wed,  pcrlinps  n- »  qu.te  sj 
weil  as  brass.     Columns  of  about  4J-0  series  of  the  small - 

N  4  sized 
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sized  plates  (about  a  quarter  of  an  inch  diameter)  in  tube* 
m  nh  ivory  caps,  make  very  neat  pocket  instrument*,  fend 
are  sufficiently  powerful  to  move  a  small  ivory  needle 
suspended  on  a  point.      I  remain,  Sec. 

B:  M.  Forster. 
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the  Oxidation  of  the  Metals,  and  their  Capacity  of  I 
ration  fur  the  Acids.     Bij  M.  Gay  Li  ssac  *. 

It  has  been  long  known  that  there  are  some  metals  which 

precipitate  other  metals  from  their  acid  solutions  in  the 
metallic  state.  Bergman  had  remarked,* expressing  him- 
self according  to  the  chemical  theory  then  adopted,  that 
the  phlogiston  of  the  precipitating  acted  on  the  precipitated 
metal,  and  Messrs.  Sylvestur  and  Grothuis  have  I 
shown,  thai  when  precipitation  has  once  commenced  by 
a  chemical  affinity,  it  may  continue  by  a  process  purely 
Galvanic.  JNcvertehless  the  chief  phenomena  which  ac- 
companv  this  precipitation  have  escaped  the  attention  of 
chemists.  We  are  ignorant,  in  particular,  of  the  relation 
which  subsists  between  the  quantitv  of  the  metal  precipi- 
tated and  that  of  the  precipitating  metal ;  and  of  course 
we  are  ignorant  of  the  important  consequences  which  flow 
from  it.  I  propose  to  determine  this  relation,  and  to  prove 
that  the  quantity  of  acid  which  the  various  metals  require 
to  saturate  them  is  in  a  direct  ratio  to  the  quantity  of  oxy- 
gen which  they  contain.  I  have  arrived  at  this  principle, 
not  by  the  comparison  of  the  known  proportions  of  the 
metallic  sail s,  which  are  in  general  not  so  very  exact  as  to 
enable  us  to  recognise  any  law.  but  by  observing  the  mu- 
tual precipitation  of  the  metals  from  their  acid  solutions. 

When  we  precipitate  in  fact  a  solution  of  acetate  nf  U  ad 
bv  a  piece  of  zinc,  a  beautiful  vegetation  is  formed  known 
by  the  name  of  arbor  Satumi,  and  which  is  owing  to  the 
reduction  of  the  lead  by  a  Galvanic  process.  We  obtain 
at  the  same  time  a  solution  of  acetate  of  zinc  equally  neu- 
tral with  that  of  lead,  and  entirely  exempt  from  this  last 
metal.  Little  or  no  hydrogen  is  extricated  during  the  pre- 
cipitation ;  which  proves  that  the  whole  of  the  oxygen  ne- 
cessary to  the  zinc  for  dissolving;  and  saturating  the  acid 
has  been  furnished  to  it  by  the  lead. 

If   we  put  into  a  solution  of  sulphate  of  copper  slightly. 

*  Mem.  d'Areual,  tome  ii-  p   159 

acid 


the  Oxidation  of  the  Metals,  &fe.  201 

acid  some  well  cleaned  iron  filings,  and  in  a  large  propor- 
tion, the  copper  j&  precipitated  almost  instantaneously,  the 

temperature  is  considerably  raised,  and  no  gas  is  extricated. 
The  sulphate  of  iron  which  we  uBtain  is  that  in  which  the 
oxide  is  at  the  minimum,  and  its  acidity  is  precisely  the 
same  with  that  of  the  sulphate  or  copper  employed. 

We  obtain  similar  results  by  decomposing  the  acetate  of 
copper  by  lead,  particularly  bv  the  help  of  heat.  Bui  since 
zinc  precipitates  lead  from  its  acetic  solution,  we  must 
conclude  thai  it  would  also  precipitate  copper  from  its 
combination  with  acetic  acid.  Experience  in  this  case 
accurately  agrees  with  theory. 

We  know  with  what  facility  copper  precipitates  silver 
from  its  nitric  solution.  The  whole  oxygen  which  it  re- 
quires to  dissolve  it  is  furnished  by  the  oxide  of  silver;  for 
no  gas  is  extricated,  and  the  acidity  does  not  change. 

It  is  also  the  same  case  with  copper  as  with  nitrate  of 
mercury,  and  with  cobalt  with  respect  to  the  nitrate  of 
silver. 

In  these  last  examples,  as  in  the  foregoing,  the  precipita- 
ting meta!  finds  in  the  oxide  of  the  metal  which  U  preci- 
pitates, the  whole  of  the  oxygen  which  is  necessary  to 
oxid.ze  it,  and  to  neutralize  to  the  same  degree  the  acid  of 
the  solution. 

These  tacts,  which  appear  to  me  to  be  incontestable, 
naturally  lead  to  the  principle  which  I  have  given  out, 
namely,  that  the  acid  in  the  metallic  salts  is  directly  in  pro- 
portion to  the  oxygen  in  their  oxides.  For  since  the  pre- 
cipitating metal  finds  in  that  which  is  precipitated  all  the 
oxygen  which  it  requires  to  oxidate  it,  and  to  neutralize  to 
the  same  degree  the  acid  of  the  solution,  it  follows  that 
the  quantity  of  oxygen  in  every  oxide  remains  the  same; 
and  consequently  the  less  of  the  precipitating  metal  i- 
solved,  the  more  affinity  it  has  for  oxvgen.  Thus  if  we 
suppose  two  metals,  one  or  which  takes  twice  as  much 
oxvgen  as  the  other,  it  will  dissolve  twice  as  much  of  the 
latter  as  of  the  former,  in  order  to  neutralize  the  same 
quantity  of  acid. 

It  is  therefore  proved,  that  when  zinc,  iron,  lend,  cop- 
per, silver,  cobalt,  and  mercury  are  precipitated  from  their 
solutions  in  the  metallic  state,  the  precipitating  metal  finds 
in  that  which  is  precipitated  ail  the  oxygen  necessary  to 
oxidize  it,  and  to  neutralize  to  the  same  degree  the  acid  of 
the  solution.  The  oti.tr  metais  ought  also  to  enjoy  the 
same  propc-ity  ;  but  there  are  some  circumstances  which  I 
shall  make  known,  which  render  it  difficult  to  prove  it. 

If 
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It  we  precipitin-  the  muriate  of  antimony  bv  zinc,  we 
obtain  a  compound  eftect.  Thifl  salt  being  with  a  \ 
great  excess  of  acid,  and  the  muriate  ot  zinc  being  perhaps 
almost  in  the  neutral  si  «te,  it  happens  at  the  same  time 
that  the  zn.c  takes  up  the  oxygen  from  the  antimony,  it 
decoi  the  water,    and    consequently  produces    hy- 

drogen gas.     Ii  may  also  happen  that  the  >al t  to  be  preci- 
ed  is  neutral,  and  that  which  we  ought  to  obtain  does 
not  enjoy  this  property:   in  this  metal  precipitated 

is  mixed  with  more  or  less  oxide.  Finally,  the  precipi- 
tating metal  may  exercise  a  very  powerful  action  on  the 
acid  of  the  solution,  may  decompose  it,  and  give  a  com- 
plex product.  This  happens  when  we  precipitate  by  zinc 
the  nitrate  of  copper*:  a  pari  of  this  metal  decomposes  a 
pari  of  the  acid,  and  the  oxide  which  results  from  it  preci- 
pitates oxide  of  copper  which  is  mixed  with  the  metallic 
■copper.  But  these  particular  facts  are  not  opposed  to  the 
principle  which  I  have  established,  and  we  could  give  a 
very  satisfactory  explanation  of  it. 

The  oxides  which  1  have  hitherto  considered  are  in  ge- 
neral those  which  M.  Proust  has  called  oxides  at  the  mini- 
mum, and  we  may  ask  if  those  which  are  at  the  maximum 
enjoy  tlie  same  properties  :  /'.  e-.  if  their  capacity  ot  satura- 
tion for  the  acids  is  proportional  to  the  quantity  of  oxygen 
which  they  contain. 

It  would  seem  that  we  ought  not  to  have  any  doubt  on 
this  head  ;  for  nothing  indicates  a  priori,  if  the  oxides  which 
we  regard  as  being  a;  the  minimum  are  effectually  so;  and 
even  when  they  should  be  at  the  minimum  or  at  the  maxi- 
mum, relatively  to  the  chemical  means  which  we  employ- 
to  produce  them,  it  docs  not  follow  that  they  would  repre- 
sent corresponding  degrees  ot  oxidation.  But  without  en- 
tering upon  discussions  which  would  perhaps  be  foreign 
to  my  object,  I  may  quote  some  fasts  which  give  consider- 
able generality  to  the  principle  which  I  have  established. 
These  tacts,  however,  will  not  be  very  numerous;  for  al- 
most all  the  metals,  when  they  are  very  much  oxidized, 
form  salts  with  a  greater  or  less  excess  of  acid  which  is 
foreign  to  the  saturation,  and  which  has  no  other  effect 
than  to  overconi-e  the  cohesion  of  the  oxide  and  to  hinehr 
its  precipitation. 

We  may  in  the  first  place  prove  that  the  highly  oxidated 
metals,  take  more  acid  than  those  which  are  less  so.     M. 

*  Vanqnelin,  Arm.  d  •■  me*xxY>ii.p 

Proust 


the  Oxidation  of  the  Metals,  &c.  203 

Proust  has  observed  that  mercury  kept  for  some  time  in  a 
solution  of  corrosive  sublimate  is  chanced  into  mild  mu- 
riate, and  Messrs.  FouToroy  and  Thehard  have  found  hv 
the  analysis  of  these  two  mercurial  salts  lhat  the  former 
Contains  more  acid  than  the  latter.  In  the  same  way,  when 
we  expose  to  the  air  the  white  miniate  of  copper,  it  is 
changed  into  green  muriate  and  into  oxide  retaining  a  little 
acid;  an  evident  proof  that  the  copper  takes  more  and  in 
proportion  as  it  is  more  oxidated.  But  it  is  not  enough  to 
know  that  the  highly  oxidated  metais  take  more  acid  lhan 
those  which  are  less  so  :  it  is  necessary  to  show  that  they 
take  the  acid  precisely  in  the  ratio  of  their  oxidation. 

By  repealing  several  times  the  distillation  of  mercury 
with  its  oxidized  muriate,  the  whole  salt  is  changed  into 
mild  muriate,  and  neither  acid  nor  oxygen  gas  is  extricated. 
It  is  therefore  evident  that  there  are  in  the  oxidated  muriate, 
and  in  the  mild  muriate,  quantities  of  acid  proportional  to 
the  quantities  of  oxygen  in  the  mercury.  The  analysis  of 
these  two  salts  also  leads  to  the  same  conclusion.  Messrs. 
Fourcroy  and  Thenard  found  that  the  oxidated  muriate 
contains  7 -3  parts  of  mercury  and  20  of  acid,  and  the  mild 
muriate  11*6  of  acid  and  83  of  mercury.  Thev  moreover 
found  that  the  red  oxide  contains  twice  as  much  oxygen 
as  the  black  oxide ;  so  that  by  making  the  calculation,  in 
order  to  brine;  the  metal  to  the  same  weight  in  both  ana- 
lyses, we  see  that  the  acid  in  the  sublimate  and  the  mild 
muriate  is  in  the  same  ratio  with  the  oxygen  in  the  oxides 
of  each  salt.  Bv  comparing  under  the  same  point  of  view 
the  analyses  of  the  muriates  of  copper  given  by  M.  Prom-t 
and  Mr.  Chenevix.  we  also  obtain  the  same  results. 

I  am  of  opinion,  therefore,  that  we  may  fairly  conchi.:- 
from  these  facts,  that  the  acid  in  the  salts  is  exactly  pro- 
portional to  the  oxygen  of  the  oxides*. 

We  see  already  as  a  consequence  of  this  principle,  that 
bv  decomposing  a  neutral  metallic  salt  bv  a  metal  suscep- 
tible of  also  forming  a  neutral  salt,  neither  oxygen  nor  acid 
ought  to  be  extricated,  considering  that  both  are  in  a  ratio 
proper  fof  forming  a  neutral  salt  with  the  decomposing  metal. 

But  the  most  important  result  which  we  can  draw  from 
the  principle  that  the  acid   in   the  salts  is  proportional  to 

*  It  is  very  remarkable  that,  the  acid  being  proportional  to  the  oxygen  of 
the  oxide,  the  latter  does  uot  follow  the  rjtio  of  the  ittvgen  v.  hi  n  'he  arid 
passes  from  the  first  to  the  second  degree  of  acidification.  A  sulphite,  tl  it 
of  lead  fur  instance,  would  take  more  acid  if  the  metal  were  more  oxidated  ; 
but  ic  would  not  take  more  oxide  if  ;!<e  acid  \  tese.d  io  the  state  of  sul- 
phuric acid,     1  am  ignorant  how  i.  ...     arises. 

the 
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the  oxygen,   is  ;i  very  simple  method  of  determining  the 
proportions  of  all  the  metallic  salts.   With  the  exception  of 

the  proportions  of  the  insoluble  salts,  those  of  all  the  rest 
certainty  more  or  less  great  :  and  it  would  he 
ul  to  make  it  disappear,  by  making  the  proportion*  of 
acid  in  the  metallic  salts  depend  on  those  of  the  oxygen 
contained  in  their  oxide*.  Ii  is  sufficient,  in  fact,  to  know 
the  various  degrees  of  oxidation  or  the  metals,  to  conclude 
from  them  the  relative  quantities  of  acid  which  they  le- 
quire  to  saturate  themselves;  and  in  order  to  have  the  ab- 
solute quantities,  it  is  sufficient  to  know  the  proportions  of 
any  salt  in  each  genuS. 

I  shall  take  as  a  first  example  the  muriates,  and  I  shall 
suppose,  on  weighing  thr  experiments  of  several  chemists 
with  mine,  that  the  muriate  of  silver  contains  ; 

Silver    100-00 

Oxygen 7-fiO 

.A      ! 2573 

On  the  other  hand, 
]ouof  copper  takes       24*57     QXV/gen    S,  according:  to 

Zinc 24*41     [      experiments. 

Lead    7-20     • M.  Berthier. 

Mercury  at  the  rami  ['16  j Messrs.  Fourcroy 

Ditto     at  the  tnaximum&ZX  \ and  Thenard. 

If  we  admit  these  data,  and  the  principle  that  the  capa- 
cities of  the  metals  for  the  acids  are  proportional  tothequan- 
tity  of  oxygen  which  they  contain,  we  find  the  following 
proportions  for  the  muriates  which  are  deprived  ot  watei  : 

pOO-00  lead. 
Muriate  of  lead  .  .  .  <       7'-i)  oxygen. 
I   24- OS  acid. 
Mr.  Kirwan   has    found   for  this  salt   24*02  of  acid.      If 
we  calculate  the  proportion  of  this   last  according   to  tie 
analysis  ol  the  sulphate  ol  lead  by  M.  Berthier,  and  accord- 
ing to  the  relation  of  the  capacities  of  the  muriatic  acid  and 
sulphuric  acid  deduced  from  the   analysis  of    the  sulphate 
and  the  muriate  of  baryn  s,  by  the  same  chemist,  we   find 
'24-5  5;  which  agrees  very  exactly  with  the  number  24  68 
which  I  have  given. 


Muriate  of  copper 


riOO  00  copper. 
.<     24-57  oxygen. 
(    53-18  acid! 


Instead  of  this  number  M.  Proust  has  found  74-74. 


r  100-00  copper. 
White  muriate  of  copper  <     |2*28  oxygen,. 

(.    4  1-59   aetci. 


Messrs 
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Messrs.  Proust  and  Chenevix  found  395. 

»*•//■  /         ,  flOOOO  mercury. 

Muriate  or  mercurv  (sweet  1        ,.,„ 

.             J  v  <       4-  j o  oxygen. 

mercurv)    I      ,  •,  _Q       •  r 

-  '  v.    14  08  acid. 

Messrs.  Fourcroy  and  Thenard  found  13-97. 

~  •  ,  ,    ,  •  ,.  r'00  00  mercurv. 

Oxidated  muriate  or  mercurv  I 

,  ■  ,,•       ,  ,         '  <       8-21    oxyiren. 

(corrosive  sublimate)   ....  J      ,_  .,-       ••  .- 
v  '  I.    28"  16  acid. 

The  same  chemists  found  27'39- 

By  setting  out   from  the   proportions  of  the  sulphate  of 

lead   given  by  M.  Berthier,  we  easily  find  those  of  the  other 

sulphates. 

c   1  . '  c  f      .  r        f  100-00  lead. 

.Sulphate  or    lead,  according   1       _  .  , 

\/i    «      1  ■    •'  1        7-9   ox;ve:i. 

to  M.  Berliner J       '  „  ,       •  ; 

V.    3  7'7l    aeid. 

10000  copper. 

Sulphate  of  cupper ^    '24-57  oxygen. 


Mr.  Proust  found  128-46. 


127-09  acid. 


{ 
Sulphate  of  zinc <     24-4  1    oxygen. 


100-00  zinc. 
(.  126- 


Mr.  Tennant  found  "24-41. 

If  we  wished  to  determine  by  experiments  the  propor- 
tions of  the  sulphites,  we  should  experience  great  difficul- 
ties, because  they  are  chanced  very  easily  into  sulphates ; 
but  we  may  infer  them  from  those  of  these  last  salts. 

I  have  proved  in  another  part  of  this  volume  of  the  Me- 
moirs of  the  Society,  that  the  sulphuric  acid  may  be  reduced 
by  heat  into  two  parts  in  volume  of  sulphurous  cas  and  one 
of  oxygen  gas.  We  know,  moreover,  that  a  sulphite  is 
changed  into  a  sulphate  without  the  neutrality  changing. 
Consequently,  the  capacity  of  the  sulphurous  aeid  is  10 
thai  of  sulphuric  acid,  as  the  weight  of  two  pans  of  sul- 
phurous gas;  plus  one  of  oxygen  gas  is  to  that  of  two 
parts  of  sulphurous  gas  :  i.  e.  by  adopting  the  specific  gra- 
vity of  the  oxygen  gas  by  Lavoisier,  and  that  of  the  sul- 
phurous gas  by  K.rwan  ::  2-583  :  2*076.  Bv  multiplying 
therefore  the  proportion  of  acid  of  each  sulphate  by  this 
ratio,  (0-3037)  we  shall  have  that  of  every  corresponding 
sulphite. 

r.  ■    .1       .1    .  r      .!  1   i  •        c  i    j  f  10000  lead. 

It  is  thus  that  for  the   sulphite  or  lead  I       _  , 

r   a  \       1  "29  oxve-en. 

we  hud  - I     „'     \        f 

V.    30-30  acid. 

Lastly,  in  order  to  give  still  another  example  of  the  cal- 
culations to  be  made  in  order  to  determine  l he  proportions  of 
ol   one  and  the  same  genus,  I  shall  fake  the  phos- 
phates 3. 


On  the  Connexion  which  cxUls  letiveen 
phatesj  and  I  shall  admit  with  M.  Berliner,  lhat 

'  -;u\. 
I " h c  phosphate  of  lead  is  com] 


r  lOO-oo  lead. 

iposed  of  <       7'29  oxygen • 
(_   31*  M  acid. 


According  lo  this,  we  find  by  calculation  the  following 
proportions  : 

IOOOO  copper. 
Phosphate  of  copper  .  ...^     84*57  oxygen. 


104*95  acid. 


Phosphate  or'  zinc 


riot 

)    " 

L  io- 

{1*00-00  zinc. 
94*4  1  ox; 
104-27  acid" 


n,        .    ,        r  .    f  100*00  mercury. 

rm-sph  ate   or  mercury  at    I        .     _ 

the  minimum    j 


17*76  acid. 
r  100*00  silver. 

Phosphate  of  silver <       fGO  oxvgen. 

V.      i  '!. 

Since  (the  proportions  of  a  metallic  s  th  ?.\u\  the  oxi- 
dation or  the  metals  bung  given)  we  may  determine  those 
of  all  the  saits  of  one  and  the  same  kind,  we  may  also  (ihe 
proportions  of  acid  and  oxide  of  all  the  metallic  salts  and 
the  oxidation  or  a  single  metal  being  given)  calculate  that 
or'  all  the  rc^t.  Thus,  upon  the  supposition  that  the  ana- 
lysis of  tlie  sulphate  of  lead  which  I  used  is  exact,  and 
that  of  the  sulphate  of  barytes  (66-5  of      n  and    33  b 

of  acid)  given  by  M,  Berihier  is  correct  also,  v.e  find  that 
the  new  combustible  substance  extracted  from  barytes 
would  take  for  100  parts  10-77  of  oxygen.  Fn  the  same 
way,  admitting  the  analysis  of  the  muriate  of  soda  which 
was  communicated  lo  me  by  M.  d'Arcet,  viz.  50*73  of  al- 
kali and  4\)--2l  of  acid,  we  should  find  that  the  new  com- 
bustible substance  extracted  from  soda  takes  40*21  of  oxy- 
gen :   about  four  times  more  than  the  foi 

We  know  thai  lead,  silver,  aud  mercury  at  the  minimum 
of  oxidation  form    insoluble    salts,  wiih  a  very  great  num- 
ber of  acids.     These  metals  are  prcci  »e  which  form 
neutral    salts,  or  nearly  ^o,  take  less  oxygen,  and  conse- 
quently less  acid.      We  can  easily  conceive,  thciehwc. 
all  I  be  salts  in  winch  the  oxide  is  at   the  minimum  of'  oxi- 
dation,    have  more  tendency   to    insolubility    than    those 
in  winch  the    oxide    is    at    the   maximum,      it    is  a  conse- 
lOe  of  this   general    law,    that   when    there    is   plenty   of 
unv    insoluble    principle  in   a  compound,     the   Litter    hats 
|i  ncv  to  msuiuhihlv  than  when  it  is  a  Bouble  prm- 
'.vlii.ii  prevails  in    it.     The  iiiacmv  .1:  tht  minimum 
forms  an  insoluble  salt;   but  when  it  is  at  the  maximum,  it 
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gives  a  salt  which  enjoys  a  great  solubility,  as    well  as  all 
the  metallic  salts  which  take  much  oxvgeh. 

I  shall  not  extend  this  memoir  Further.,  as  I  think  I  have 
related  a  sufficient  number  of  tacts  to  establish  the  prin- 
ciple which  is  the  object  of  it,  and  to  make  all  Us  conse- 
quences apparent.  The  proportions  or  acid  in  the  sa  s 
depending  on  the  quantity  or  oxygen  which  the  bases  con- 
tain, it  would  be  desirable  if  chemists  would  direct  their 
attention,  on  the  oxidation  of  the  metals  and  on  the  propor- 
tions most  easy  to  determine,  to  one  or  two  salts  in  each 
genus.  We  should  thus  obtain  the  proportions  of  a  great 
number  of  salts,  and  we  should  even  have  the  advantage  of 
calculating  the  limits  of  those  of  the  acid  salts,  in  propor- 
tion as  they  should  approach  neutrality  more  and  more. 
For  it  must  be  well  remarked,  that  the  excess  of  acid  in  a 
salt  is  foreign  to  the  saturation,  and  that  it  is  only  necessary 
to  hinder  the  precipitation  of  the  oxide  by  destroying  us 
force  of  cohesion.  If,  in  fact,  the  oxides  were  very  so- 
luble,  they  would  all  form  perfectly  neutral  salts. 

Observation, 

When  we  precipitate  a  metallic  solution  bv  sulphuretted 
hydrogen  alone,  or  combined  with  an  alkaline,  base,  we 
obtain  a  metallic  sulphuret  or  hydro-sulphuret.  In  the  first 
case,  the  hydrogen  of  the  sulphuretted  hydrogen  is  com- 
bined with  all  the  oxygen  of  the  oxide,  and  the  sulphur 
forms  a  sulphuret  with  the  metal.  In  the  second  case,  the 
sulphuretted  hydrogen  is  combined  directly  with  the  oxide 
without  being  decomposed,  and  its  proportion  is  such  that 
there  is  enough  of  hydrogen  for  saturating  all  the  oxygen 
of  the  oxide.  The  quantity  of  the  hydrogen  destroyed,  or 
capable  of  being  so,  depends  therefore  on  the  oxidation  of 
the  metal,  in  the  same  way  as  thequamitv  or  sulphur  which 
may  be  combined  with  it.  Consequently  the  same  metal 
forms  as  many  distinct  sulphurels  as  it  is  susceptible  of  de- 
grees of  oxidation  in  its  acid  solutions.  And  as  these  de- 
greea  of  oxidation  are  fixed,  we  ought  also  to  obtain  sul- 
phurets  with  constant  proportions,  which  we  may  determine 
very  easily,  according  to  the  quantity  of  oxygen  of  each 
metal  and  the  proportions  of  the  sulphuretted  hydrogen. 
1  do  not  pretend  that  these  sulphurels  are  the  only  ones 
which  we  can  obtain;  but  I  think  that  we  ouuht  to  reqard 
them  as  the  true  types  of  the  other  sulphurets,  so  much 
thi-  more  as  the  proportion  of  the  sulphur  has  an  imme- 
diate relation  with  the  quantity  oE oxygen  which  the  metal 
had,  and  as  the  latter  determines  of  itself  the  proportion 
of  acid  v\  Inch  is  combined  with  it. 

XXXVI.  Aeon. 


[     20S     ] 

XXXVT.  A  c<in?i<p  Dr  teription  of  8chooley's  Mountain,  in 
Ne?v- Jersey ,  with  some  Experiments  on   the  Water  of 
it*  Chalybeate  Spring.  By  Samuel  L.  Mitch nx,  Pro- 
fessor of  Natural  History  in  tfte  University  of  New-  York , 
Representative  in  theCongress  of  the  U/tiit-a  States. &c.&c. 
nmunicated  by  the  Author t 

X.  HKiiF.  had  bpen  s-o  much  conversation  about  Schooley's 
mountain,  that  in  the  beginning  or'  Julv  lsio  I  executed 
the  desire  I  had  long  entertained  of  visiting  it. 

Schooley's  mountain  is  bart  of' a  chain  which  extends  in 
a  north -easterly  and  south-westerly  direction  across  the 
state  or  New-Jersey*.  It  may  he  traced  from  the  Highlands 
of  New  York.  Towards  the  Hudson,  its  ridges  divide  the 
plains  of  Rockland  county  horn  those  of  Orange,  being 
denominated  the  Haverstraw,  Warwick,  Skuncinunk,  and 
Stirling-  mountains,  and  being  distinguished  locally  ! 
veral  other  names.  Towards  the  Delaware,  it  separates  the 
upper  waters  of  the  Rari tan  from  those  of  the  Musconet- 
cunck,  and  passing  from  Sussex  through  Morris  and  Hun- 
terdon counties,  is  called,  somewhat  to  the  southward  of 
Philjpsburg,  the  Musconetcunck  mountain.  The  more 
noted  portion  of  its  middle  region  is  termed  Schuyl's  Hills, 
or  Schooley's  M  iiintain.  The  latter  name  is  the  most  pre- 
valent, and  is  derived  from  a  family  which  was  formerly  a 
considerable  proprietor  of  the  soil  thereabout.  The  former 
appellation  is  probably  a  mere  abbreviation  or  corn;. 
of  it. 

This  ridge  discharges  the  water  from  its  north-west  side, 
partly  through  the  Walikill,  into  the  Hudson,  a  little  to  the 
eastward  ol  Esopus,  alter  traversing  Sussex  county,  in  N  • 
Jersey,  and  Orange  and  Ulster,  in  New-York.  Part 
empties  into  the  Hudson  through  Murderer's  Creek,  at 
New-Windsor.  Another  portion  is  collected  into  the  Mus- 
conetcunck river ;  and  running  almost  parallel  with  the 
mountain,  tails  into  the  Delaware*  not  many  miles  south 
ofEagtown.  The  water  from  the  south-ea-t  side  feeds  the 
upper  streams  of  the  Pasaick,  which,  after  Visiting  Orange, 
Rockland,  Morris,  Ess  v.  an  I  Bergen  counties,  falls  into 
Staten  Island  sound;  to  the  southward  of  Newark.  The 
stream  called  the  Black  river  beyond  Mendham,  and  that 
termed  South  branch,  watering  Dutch  valley,  neither  of 
them  reach  the  Delaware,  but  empty  into  the  Raril.ui, 
some  distance  above  Bruusw 

Thus  these  heights  completely  di?i  le  the  waters  of  New- 

3ei 
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Jersey.  Not  a  single  stream  is  known  to  pierce  them. 
From  their  north-western  slope,  all  their  streams  find  their 
way  into  the  Hudson  and  the  Delaware.  From  their  south- 
eastern declivity,  their  currents  travel  to  the  ocean  hy  New- 
ark and  Raritan  bays.  They  have,  however,  no  pretensions 
to  be  classed  with  the  Shawangunk  mountains,  which  are 
a  distinct  chain,  and  make  part  or"  the  great  Alleghany,  that 
traverses  the  continent  to  the  confines  of'  Georgia.  Nor 
have  they  any  connexion  with  the  Kaatskill  mountains, 
which  are  themselves  quite  detached  from  the  Shawangunk. 
Schooley's  mountain  is  of  more  moderate  elevation  than 
either.  Geometrical  measurement  has  ascertained  that  the 
height  of  Schoolev's  mountain  above  its  immediate  base 
is  more  than  six  hundred  feet.  And  a  calculation  made 
by  approximation,  on  the  falis  of  water  at  the  different 
mill-dams  along  the  hurrying  channel  of  the  Musconet- 
OU nek,  to  its  junction  with  the  Delaware,  and  on  the  de- 
scent thence  to  Trenton,  makes  the  position  of  that  base  to 
be  nearly  five  hundred  feet  more  above  tide-water.  The 
elevation  above  the  level  of  the  ocean  does  not,  therefore, 
in  all  probability,  much  exceed  eleven  hundred  feet.  And 
this  is  about  the  height  ascribed  to  Anthony's  Nose,  in  the 
Highlands  of  New- York,  by  Mr.  Knight. 

The  elevation  is,  nevertheless,  considerable  enough  to 
influence  its  temperature.  The  heats  of  summer  are  not 
so  great  as  in  the  valleys.  Droughts  are  less  common  and 
pinching.  Snow  falls  earlier,  and  lies  longer  than  in  the 
adjacent  plains.  The  warmth  of  a  copious  spring  of  pure 
water,  as  it  issued  out  of  the  sand  near  the  top  of  the  moun- 
tain, was  only  50  degrees,  while  the  temperature  of  the 
water  gushing  from  the  briskest  springs  on  the  north  side 
of  Long- island,  and  drawn  from  the  deepest  wells  at  New- 
York,  is  54  degrees.  The  spring  water  on  the  summit  of 
Schooley's  mountain  is,  therefore,  four  degrees  colder  than 
that  around  New-York. 

This  mountain  is  not  a  mass  of  stratified  rocks,  piled 
upon  each  other  from  bottom  to  top.  There  is  no  peculiar 
difficulty  in  travelling  over  it.  The  predominating  materials 
are  clay  and  sand,  forming  a  good  loam  ;  which,  though 
generally  not  argillaceous  enough  for  the  formation  of 
bricks,  is,  at  the  same  time,  gravelly  enough  for  the  growth 
of  grass  and  grain.  Yet  rocks  are  thickly  distributed  over 
its  face  and  along  its  sides.  They  are  mostly  detached, 
though  some  of  them  are  of  large  dimensions.  They  con- 
sist chiefly  of  feld>par  and  quartz  :  the  quartz  is  prone  to 
be  femipellucid,  and  is   granular  or  angular,  resembling 

Vpl.  "37. "No.  155.  March  1811.  O  coarse 
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-  marine  sa't.     The  feldspar  is  mostly  whitish,  some- 
times  reddish,  and    presents  less   of  the  polished  fracture 
than  the  Americau   feldspars  usually  do.     It  has  the  ap- 
pearance of  a  more  imperfect  formation,  or  of  having  un- 
dergone  a  partial   decomposition.     These  two  ingredients 
make  up  the  hulk  of  the  rocks.      Many  masses  mav  be  ex- " 
aniin'd  without  observing   a  vestige  of  mica.     Abundant 
as  mica  is  almost  every  where  in  these  parts,  with  the  mix- 
tures of  feldspar  and  quartz,  in  our  primitive  rocks,  it  is 
remarkably  deficient  here.     Now  and  then  a  little  schistus, 
or   horntblende,  is  found  embodied  and   compacted  with 
the   quaitz    and  feldspar.     Grains   or"  yellow  pyrites   also 
sometimes  occur.     Rust,  ochre,  and   other  indications   or' 
iron,  are  dispersed  extensively  both  through  the    rocks  and 
the  soil.      Iron   ore  is  indeed  so  plentiful,  that  furnaces  are 
>n  operation   both    in    the   eastern   and    western  districts  of 
the  chain.     Much  of  it  i*<  mairnetical,  and   its  action  is  so 
powerful    upon   the   needle,  that    surveyors  of  land    often 
rind  it  very  difficult  to  employ  the  compass.     It  would  be 
possible  to  collect   great  quantities  of  the  magnet,  and  of 
other  ores  of  uon  in  the  middle  region.     Towards  the  foot 
of  the  lulls,  limestone  is  found  skirting  the  valleys  along, 
and  is  calcined  in  quantity  sufficient  for  all  ceconomical  uses. 

Among  the  natural  productions  thereabout,  aremas<i^ 
of  excellent  flint  stones.  They  lie  along  the  valleys  and 
side  hills  where  they  have  been  washed  bare  ;  and  are  suf- 
ficient in  quantity  and  quality  for  domestic  supply  of  our 
musketry-  They  are  more  pure  and  of  a  better  fracture 
than  those  contained  in  the  lime- stone  near  Niagara.  And 
when  this  important  article  of  public  defence  shall  he 
thought  worthy  of  being  improved  by  the  citizens,  there 
seems  to  be  in  New-Jersey  an  inexhaustible  supply  for  our 
tire-arms. 

A  turnpike  road  has  been  completed  from  the  city  of 
Jersey,  at  Powleshook,  to  the  summit  of  Schooley's  moun- 
tain. The  travelling  is  excellent  the  w  hole  distance.  This 
is  just  fifty  miles  from  New- York  city.  Estimating  the 
width  of  the  Hudson  to  be  two  miles,  the  distance  to 
Newark  is  nine,  to  Springfield  seven,  to  Chatham  five,  to 
Morristowu  seven,  to  Mendham  six,  to  Blackriver  six,  to 
Dutch-valley  five,  and  to  the  Mineral  Spring  on  the  eastern 
or  further  side  of  the  mountain,  three  miles.  Through 
such  a  succession  of  thriving  villages,  and  amidst  a  country 
pleasingly  checkered  with  forests  and  farms,  the  rise  of  the 
first  live  hundred  feet  is  surmounted  in  about  forty-seven 
'miles,  as  the  traveller  passes  over  a  surface  of  easy  eleva- 
tions 
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lions  and  depressions.  The  remaining  six  hundred  feet 
are  ascended  in  less  than  two  of  the  remaining  miles,  be- 
tween Dutch-vallev  and  the  summit.  The  principal  part 
of  the  remainder  is  a  descent  to  the  Spring  on  the  oppo- 
site declivity. 

An  able  horse  will  carry  a  chair  hither  from  New-York 
in  a  summer's  day,  or  return  thence  between  the  rising 
and  setting  of  the  sun.  From  the  top  of  the  mountain 
one  finished  turnpike  is  continued  northward,  to  Sussex, 
another  westward,  to  Eastown,  and  a  third  eastward,  to 
New-York.  It  is  in  contemplation  to  open  a  fourth  from 
the  same  point,  to  proceed  in  a  course  southwardly  direct 
to  Trenton. 

The  Mineral  Spring;  which  has  been  mentioned  has  given 
much  celebrity  to  the  neighbouring  region.  It  is  said  to 
have  been  known  to  the  native  Indians,  and  to  have  been 
employed  by  them  as  a  remedy.  The  white  people  have 
resorted  to  it  almost  ever  since  the  settlement  of  the  country. 
Remarkable  cures  are  ascribed  to  it:  and  some  persons 
have  been  in  the  habit  of  visiting  it  season  after  season,  for 
the  purpose  of  being  benefited  by  its  wholesome  properties. 

It  is  situated  in  the  town  of  Washington,  in  the  county 
of  Morris.  It  is,  in  strictness,  a  rill  which  issues  from  a 
fissure  in  the  perpendicular  side  of  one  of  the  above-de- 
scribed rocks,  on  its  eastern  exposure.  The  place  of  dis- 
charge is,  perhaps,  between  forty  and  fifty  feet  above  the 
level  of  a  brook  which  gurgles  over  the  stones,  and  foams 
adown  the  rocks  in  its  channel  '-eneath.  The  extremity  of 
a  wooden  leader  is  so  adapted  to  the  crack  in  the  rock  as 
to  receive  the  water,  and  convey  it  to  the  platform  where 
the  drinkers  assemble,  and  to  the  recesses  whither  the 
bathers  retire. 

Its  temperature  is  rather  more  than  six  degrees  warmer 
than  that  of  the  spring  water  near  the  summit.  The  mi- 
neral water,  as  it  pours  from  the  spout,  possesses  a  heat 
somewhat  warmer  than  fifty-six  degrees.  This  is  about 
the  same  which  the  slower  springs  and  the  shallower  wells 
around  New-York  possess. 

The  quantity  of  water  which  it  affords  can  easily  be  mea- 
sured. By  experiment,  it  appeared  to  discharge  a  gallon  in 
about  two  minutes  and  a  half.  At  this  rate,  the  amount 
would  be  twenty-four  gallons  per  hour.  But  allowance  is 
to  be  made  for  leakage  and  waste,  inasmuch  as  the  con- 
duit does  not  collect  the  whole.  Suppose  this  to  be  six 
gallons  more.  Then  the  quantity  running  out  will  amount 
to  thirty  gallons  per  hour.     Some  trials  are  reported  to  have 
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shown  a  rather  more  abundant  flow.  On  (he  whole,  it 
may  be  stated  with  tolerable  correctness  that  the  fountain 
within  the  bowels  of  the  mountain  emits,  from  this  open- 
ing, a  quantity  or  water  not  varying  greatly  from  a  oarrel 
per  hour,  or  six  hogsheads  per  day.  The  quantity  is  not 
observed  to  vary  under  any  cbangei  of  season  or  weather. 

The  spouts  which  convey  the  water  are  lined  with  a  yel- 
lowish deposit.  The  like  sediment  incrusta  the  reservoirs 
at  the  bathing-house.  The  earth  and  stones  through  which 
the  water  soaks  away,  present  a  similar  ochreous  appearance* 
Where  the  boards  contain  astringent  matter,  a  dark  purple 
or  blackish  colour  is  formed. 

The  presence  of  iron  being  thus  indicated,  a  few  experi- 
ments were  made  to  determine  the  matter  more  clearly. 

A  bright  blue  was  produced  on  adding  the  prussiate  of 
potash  to  the  water. 

Green  leaves  of  the  common  chesnut-tree,  (fagus  ca- 
statiea,)  on  being  bruised  and  infused  in  the  water,  formed 
a  pale  purple. 

Those  of  chesnut-oak  [qucrcus  prinus  monticola)  yielded 
a  brighter  purple. 

Those  of  the  sumach  [rhus  glabram)  quickly  turned 
to  a  purple. 

Fresh  lacerated  leaves  of  the  maple  (acer  ruhrum)  im- 
mediately formed  a  deep  purple. 

Hickory  leaves  (juglans  vulgaris)  made  a  faint  dusky- 
hue. 

Black-oak  leaves  {quercus  nigra)  struck  a  darker   colour. 
Butternut  leaves     {juglans   cinerea)    afforded    a  dusky 
brown. 

The  waters  of  the  spring,  mixed  with  brandy,  made  a 
mixture  of  a  dark  and  unsightly  colour. 

An  infusion  of  green  tea  formed  browns,  purples,  and 
blacks,  according  to  its  strength  and  proportion. 

The  chalybeate  character  of  the  water  being  thus  esta- 
blished by  so  many  tests,  attempts  were  made  to  ascertain 
whether  there  was  any  gaseous  impregnation. 

For  this  purpose  glasses  were  inverted  in  a  convenient 
vessel,  receiving  the  stream  immediately  from  the  spout. 
But  not  a  bubble  of  air  was  collected,  other  than  common 
spring  water  affords. 

To  determine  whether  any  carbonic  acid  was  combined 
with  the  water  in  a  form  not  spontaneously  separable,  lime- 
water  was  mixed  with  it;  but  no  change  of  colour  was  per- 
ceptible in  the  mixture. 
Various  proportions  of  the  spring-water  and  lime-water 

were 


Account  of  Schooler/ s  Mountain.  213 

were  mingled  in  repeated  experiments,  without  effecting 
any  cloudiness  or  causing  any  precipitate. 

Afterwards,  as  a  test  to  the  goodness  of  the  lime-water, 
the  milky  hue  and  carbonic  precipitate  of  the  lime  was  in- 
stantly produced,  bv  breathing  through  a  tube  into  the  mix- 
ture of  waters,  air  which  had  undergone  the  respiratory 
operation  of  the  lungs. 

There  was  thus  no  evidence  of  any  carbonic  acid  at  all. 

When  the  water  of  the  spring  was  suffered  to  stand  in 
the  open  atmosphere,  and  acquire  the  summer  temperature, 
bv  receiving  twenty  or  more  decrees  of  heat,  some  air  bub- 
bles were  distinguishable  on  the  sides  of  the  vessel  ;  but 
they  were  only  such  as  anv  cold  water  would  exhibit  under 
equal  circumstances. 

As  there  was  no  calcareous  incrustation  at  the  spring, 
there  was  reason  to  believe  the  water  destitute  of  lime.  On 
adding  to  it  oxalic  acid,  there  was  no  change  of  colour  pro- 
duced. Whence  it  mav  be  inferred  that  lime  makes  no 
part  of  the  constitution  of  this  fluid. 

To  enable  a  judgement  to  be  formed  whether  any  other 
earths  were  combined  with  the  water,  soda  and  potash  were 
severally  and  repeatedly  added.  The  precipitates  were, 
however,  so  small,  and  so  slowly  produced,  that  there  was 
ground  to  suppose  the  presence  of  earthy  matter  was  very 
inconsiderable,  and  that  there  was  no  metallic  impregna- 
tion except  that  of  iron. 

The  nitrate  of  silver  caused  a  whitish  appearance;  but 
not  in  so  considerable  a  degree  as  it  does  in  the  water  of 
New-York,  constantly  drunk  by  the  inhabitants.  The 
cloudiness  was  indeed  not  more  considerable  than  rain 
water  along  the  sea-coast  is  occasionally  known  to  present 
when  subjected  to  the  same  test.  The  tinge  of  muriatic 
acid  hereby  indicated,  probably  arises  from  a  faint  solution 
of  sea  salt. 

There  is  notwithstanding  a  weak  acid  of  some  kind  in 
the  Schooley's  mountain  mineral  water.  If  litmus  paper 
be  exposed  to  the  water  as  it  issues  from  the  rock,  the  blue 
is  gradually  changed  to  a  reddish  ;  and  on  the  addition  of  an 
alkali,  the  acquired  colour  vanishes.  What  the  nature  of 
this  inconsiderable  portion  of  uncombined  acid  mav  be,  is 
not  perfectly  easy  to  determine.  Its  presence  is  attended 
with  the  flavour  which  water  derives  from  running  over  de- 
cayed leaves,  and  draining  through  a  soil  abounding  with 
the  living  and  dead  roots  of  trees,  snrubs,  and  sylvatic  plants. 
Former  experiments  have  proved  to  me  the  existence  of  an 
acid(  in  the  rotten   wood  which   overspreads  the  American 

O  3  forests. 
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forests.     And  water  passing  through  a  stratum  oFveg 
ble  mould  is   known   to  receive  what   is  called   ihe   u 
taste.      It  is.  therefore    presumable    that  the  rain  water  re- 
ceives a  tincture  from  the  thick   layer  of    vegetable   m>  uld 
through  which  it  is  strained,  and  carries  the  flavour  of  it  to 
the  fountain.     The   peculiarities  of  this    feebje   acid,    like 
that  or  numerous  others  we  meet  with  in  practice,  doc  - 
seem  to  be  defined   in  chemistry   as  yet  by  discriminating 
characters. 

The  iron  of  this  mineral  water  is  very  easily  separated. 
Exposure  to  the  atmosphere  is  followed  by  a  metallic  pre- 
cipitation. Transportation  to  a  distance,  as  bottles 
commonly  corked,  is  attended  with  a  deposition  of 
iron.  The  water,  after  having  been  carried  to  New-  Yoik, 
when  subjected  to  experiment  in  mv  house,  gave  no  evi- 
dence of  a  chalvbeate  quality  when  tested  bv  the  Prussian 
alkali  and  spirituous  tincture  of  galls.  This  same  wafer, 
after  being  boiled  in  a  kettle,  makes  excellent  tea.  The 
heat  of  ebullition  seems  to  separate  the  ferruginous  ingre- 
dient, and  the  infusion  is  thereby  freed  from  all  dusky  or 
black  tint.  Still,  if  this  same  infusion  of  green  tea  is 
mixed  with  water  tresh  from  the  spring,  a  dark  and  dis- 
agreeable hue  is  instantly  produced.  A  short  exposure  to 
the  heat  of  212:  thus  converts  this  mineral  water  into  a 
good  tea-water.  It  is  employed  fo'r  this  purpose  occa- 
sionally. 

If  there  is  any  thing  that  deserves  the  name  of  a  pure 
chalybeate  water  in  the  world,  this  would  seem  to  he  such 
a  composition.  The  iron  appears  to  be  united  with  the 
water  without  the  aid  of  carbonic,  or  indeed  any  other  acid  ; 
for  the  weak  aciditv  detected  by  litmus  can  scarcelv  be 
considered  as  contributing  to  its  solution.  Some  part  of 
the  iron  ore  universally  diffused  among  the  minerals  here- 
about, is  in  a  state  proper  for  water  to  act  upon,  and  to 
produce  the  martial  impregnation  remarkably  free  from 
other  admixtures. 

Schoole/'s  Mountain,  July  10, 13 10. 


XXXVII.  Case  of  Hernia  successfully,  treated  by  an  Opera- 
tion. Vy  John  Tauntqn,  Esq.  Surgeon  to  the  City  and 
Finslnry  Dispensaries,  to  the  City  of  London  Truss  So- 
ciety, Lecturer  on  Anatomy,  &c.  &c. 

Nov.  22,  1810. — JVIary    Manning,  a:t.  67,  of  a   good 
constitution,  although  she  has  lived  rather  freely,  much  ad- 
dicted 
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dieted  to  the  use  of  spirits,  and  has  been  at  times  deranged. 
She  has  been  subject  to  hernia  in  the  left  thigh  for  many 
years,  but  it  never  attained  any  considerable  size;  nor  has 
it  been  much  noticed,  and  no  truss  was  ever  applied. 

On  Friday  last,  the  1 6th  instant,  she  was  seized  with 
pain  over  the  abdomen,  which  extended  to  the  lumbar  re- 
gion, but  was  most  severe  at  the  umbilicus  and  in  the  scro- 
biculus  cordis,  attended  with  a  sensation  of  heat. 

On  Saturday  the  1  7th  the  abdomen" was  mere  tense — great 
perspiration,  hiccough,  sickness  and  vomiting.  On  the 
l&th  these  svmptoms  were  more  violent  ;  and  on  the  1 9th 
feculent  matter  was  vomited.  Dr.  Hancock,  who  was 
called  in,  ordered  fomentations  to  the  abdomen,  and  aperient 
medicines.  On  the  20th  the  symptoms  were  still  increas- 
ing, and  the  oleum  ricini  was  ordered. 

On  the  21st  symptoms  increased:  calomel  and  scam- 
monv  were  administered,  but  everv  thing  was  rejected  bv 
the  stomach.  The  symptoms  at  length  induced  Dr.  H.  to 
suspect  hernia;  and  on  the  22(1  I  was  requested  to  visit  the 
patient,  which  I  did  at  1  P.  M.* 

It  appeared  to  me  that  no  time  ought  to  be  lost  in  per- 
forming an  operation,  as  the  hiccough  and  vomiting  of  fe- 
culent matter  were  very  distressing,  and  the  countenance 
indicated  great  constitutional  irritation,  although  tire  pulse 
was  moderately  firm  and  not  very  quick.  The  tumour  was 
very  small,  being  scarcely  perceptible  except  when  the  pa- 
tient was  lying  on  her  back.  The  operation  was  acceded 
to  and  performed  at  3  P.  M. 

The  hernia  was  situated  high  up,  nearer  to  the  ilium  than 
to  the  pubis,  and  was  very  firm.  On  dividing  the  integu- 
ments, the  adipose  cellular  substance  and  fascia  propria,  the 
hernial  sac  was  brought  into  view  ;  it  was  extremely  thin  ; 
and  on  dividing  it  a  portion  of  firm  omentum  appeared, 
somewhat  discoloured:  on  the  inside  of  this  omentum 
there  was  a  fold  of  one  of  the  small  intestines  greatlv  dis- 
coloured and  thickened,  so  deep  seated  as  not  to  form  any 
part  of  the  tumour  seen  externally:  some  fluid  was  aho 
contained  in  this  part  of  the  sac,  but  not  any  above  where 
the  omentum  was  situated.  The  stricture  was  so  deep  as 
to  take  the  whole  length  of  the  bistoury,  and  it  was  di- 
lated inwards  and  downwards  towards  the  pubis.  The  in- 
testines and  omentum  were  returned  ;  and  the  wound  was 
secured  by  two  sutures,  straps  of  adhesive  plaster  and  lint. 

*  The  patient  never  ascribed  her  illness  to  any  thing  like  hernia,  and 
submitted  to  an  examination  of  the  parts  with  great  reluctance,  on  the  sub- 
ject being  suggested  to  her. 

0  4  On 
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On  visiting  the  patient  in    the  evening,   sh^  hid  had  I  - 
evacuations  by  siool,   and  the  sickness  and  rum i ting  had 
entirely  ceased. 

R  Liquor  ammon.  acetat.  cum  aq.  menth.  et  sp.  lavand. 
com  p. 

23d. — Has  had  several  stools  during  the  night,  of  a  wa- 
terv  consistence,    but  has  had  some  sleep  and  no  retw 
bad  symptoms. 

24th  and  25th. — Much  better,  bowel-  regular. 

26th. — Some  discharge  from  the  wound,  bu 
quite  well;  has  been  twice  out  of  bed,  and  has  a  g'>od  ap- 
petite. 

27th  and  29th. — Dressed  the  wound,  on  which  there  is 
some  erysipelatous  inflammation  which  extends  towards  the 
pubis  ;  some  pain  in  voiding  urine. 

R  Liquor  plumbi  acetat.  chlut.    Fiat  lotio. 

A  few  days  afterwards  a  considerable  degree  of  pain 
came  on  in  the  abdomen,  particularly  on  the  left  side,  at- 
tended with  hiccough  and  sickness,  but  the  bowels  were 
regular.  It  appeared,  however,  that  this  inflammation  was 
brought  on  by  the  patient  having  returned  to  the  use  of 
spirits. 

R  Liquor  ammon.  acetat.  ipec.  comp.  syrup,  papav. 
— ter  die. 

/>hout  the  middle  of  December  the  wound  was  perfectly 
healed,  and  the  patient  was  dismissed  cured. 

John   Taunton. 


XXXVI IT. — On  the  Artiov  of  the  Vegetahh  A>  ids  on  Ale  0- 
hol,  with   or   without  the  intermedium  of  the  Mineral 

Acids. — Ly  M.  Then  a  p.  n  *. 

Ocheele  is  the  onlv  chemist  who  has  hitherto  taken  up 
the  subject  of  this  memoir.     At   first   he   was   convinced 

that  the  acetic,  benzoic,  tartarons,  citric,  and  succinic  acids 
did  not  form  anv  ether  with  pure  alcohol.  Afterwards, 
being  desirous  of  ascertain1  ng  if  these  acids  were  suscepti- 
ble of  forming  it  with  alcohol  and  a  mineral  a  ;•!,  such  as 
the  sulphuric,  nitric,  and  muriatic  acids,  he  made  various 
experiments;   from  which  he  concluded  : 

1st.  That  the  acetic  acid  and  alcohol  produced,  with  one 
of  the  three  mineral  acids  above  mentioned,  an  ether  which 
was  easily  decomposed  by  potash,  and  which  contained 
acetic  acid. 

*  Mem.  (TArmeiL,  tomeii.  p.  5. 

2d.  That 
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2d.  That  the  benzoic  acid  and  alcohol  formed  with  the 
muriatic  acid  a  kind  of  oil  heavier  than  water,  which  we 
might  decompose  bv  potash  like  acetic  ether,  and  of  which 
one  of  the  constituent  principles  was  benzoic  acid. 

3d.  That  we  obtained  no  particular  product  by  treating 
an  alcoholic  solution  of  tartarous,  citric,  or  succinic  acid, 
either  bv  sulphuric,  nitric,  or  muriatic  acid. 

Scheeie  knew,  therefore,  that  acetic  ether  and  lenzoic 
oil  contained,  the  one  acetic  acid  and  the  other  benzoic 
acid  ;  but  he  was  not  acquainted  with  the  other  principles 
whi<  h  enter  into  them,  nor,  ajbr'icri,  with  the  part  acted  by 
alcohol  and  the  mineral  acids  in  ihc  formation  of  these  two 
kinds  of  compounds.  From  this  alone  we  may  suppose  that, 
if  he  had  inferred  from  his  experiments  some  consequence  re- 
lative to  the  formation  ot  these  compounds,  he  would  have 
admitted  into  the  acetic  ether,  and  into  the  benzoic  ..:I,  a 
vol.  able  acid,  ami,  in  addition,  the  mineral  acid  which  he 
emp  d  and  some  alcohol,  or  rather  merely  a  new  bodv 
proce-i'ing  from  the  alcohol  decomposed  by  this  mineral 
acid  ;  or  perhaps  this  new  body  and  this  mineral  acid  itself. 

This  triple  hypothesis  shows  how  incomplete  the  experi- 

ts  were  upon  which  it  was  founded.     It  was  therefore 

ssary  to  resume  the  subject,  and  I  have  done  tins  with 

more  care  because  it  is  immediately  connected  with  my 

.  experiments  on   the  ethers,  and  because  the  results  to 

vhich  ih.v  led  me  are  very  singular,  and  may  even  become 

important. 

.rations,  like  those  of  Scheele,  are  divided  into 
two  p.jr'iS :  i  t.l  examined  in  succession  the  action  of  the 
pure  vegetable  acids,  and  of  the  vegetable  acids  mixed  with 
the  mineral  acids,  on  highly  rectified  alcohol. 

Almost  all  the  vegetable  acids  are  dissolved  m  alcohol, 
and  separate  from  it  on  distillation  without  any  particular 
products  resulting,  however  frequently  we  distil  the  same 
portion  of  alcohol  with  the  same  portion  of  acid  ; — such 
arc  the  tartarous,  citric,  malic,  benzoic,  oxalic,  and  gallic 
acids  :  and  1  have  no  doubt,  although  I  have  not  made  the 
experiment,  that  the  suberic,  succinic,  mucous,  pyro-tar- 
tarous,  moric,  and  honigstic  acids  are  in  the  same  predi- 
cament. But  this  is  not  the  case  with  the  acetic  acid  :  its 
reaction  on  alcohol  is  such,  that  by  means  of  several  di- 
stillations, the  two  bodies  disappear  and  form  a  true  ether: 
hence  I  conclude  that  this  acid  is  probably  the  only  one, 
of  all  the  vegetable  acids  at  present  known,  which  exhibits 
the  above  or  anv  other  analogous  phenomenon. 

But  when,  instead  of  placing  the  vegetable  acids  in  con- 
tact 


£18     On  (he  Action  of  the  Vegetable  Acids  on  Alcohol. 

tact  with  alcohol,  we  put  them  at  the  same  time  in  contact 
with  that  body  and  one  of  the  highly  concentrated  mineral 
acids,  we  may  then  produce  with  ihe  whole  new  combina- 
tions very  remarkable  in  their  nature,  as  I  shall  prove  b) 
the  following  experiments  : 

Experiment  I. — I  took  30  grammes  of  benzoic  acid, 
which  1  dissolved  in  flo  grammes  of  alcohol  ;  I  introduced 
the  solution  into  a  tubulated  retort,  and  1  added  15  gram- 
mes of  concentrated  muriatic  acid;  afterwards,  having 
adapted  a  tubulated  bell-glass  to  the  neck  of  the  retort  and 
a  bent  tube  to  the  bell-glass,  1  proceeded  to  distillation, 
and  I  ceased  when  it  was  two-thirds  finished. 

Throughout  the  whole  course  of  the  operation,  nothing 
but  atmospheric  air  was  extricated,  and  scarcely  any  traces 
of  muriatic  ether.  The  first  portions  of  the  product  di- 
stilled were  merely  alcohol  ;  but  the  last  portions  contained 
a  peculiar  substance,  which  could  be  separated  from  it  by 
means  of  water  :  there  was  a  good  deal  of  this  matter  at 
the  bottom  of  the  retort,  where  it  was  deposited  upon  cool- 
ing; and  as  it  was  covered  by  a  mixture  of  alcohol,  water, 
muriatic  acid,  and  benzoic  acid,  I  purified  it  by  decantation 
and  by  washing  it  with  warm  water,  in  which  but  very 
little  of  it  was  dissolved.  When  thus  purified,  it  was  yel- 
lowishj  a  little  heavier  than  water,  pungent,  fusible  at  the 
temperature  of  25°  or  30°,  volatile  at  about  80  ,  acid, 
oleaginous,  almost  insoluble  in  cold  water,  less  insoluble  in 
boiling  water,  from  which  it  was  precipitated  upon  cooling; 
and  very  soluble  in  alcohol,  from  which  we  might  precipi- 
tate it  by  water.  It  evidently  contained  the  benzow  acid, 
which  gave  it  the  property  of  reddening  turnsole.  When 
brought  to  the  neutral  state  by  an  alkaline  solution,  it  was 
white,  always  pungent,  and  always  odoriferous  ;  it  con- 
stantly possessed  most  of  the  foregoing  properties,  and  be- 
sides it  was  perfectly  liquid  at  the  ordinary  temperature  : 
finally,  when  shaken  for  a  long  time  with  a  solution  of 
caustic  potash,  it  disappeared  without  any  gas  being  extri- 
cated ;  and  when  this  solution  was  examined,  no  trace  of 
muriatic  acid  was  found  in  it,  and,  in  fact,  nothing  was 
procured  from  it  but  benzoic  acid  and  alcohol.  This 
substance,  therefore,  which  exhibited  itself  as  an  oleaginous 
one,  and  in  which  there  was  apparently  no  acid,  is  formed 
of  alcohol  and  benzoic  acid  in  a  particular  state  of  combi- 
nation:  nevertheless  we  could  not  obtain  either,  by  distilling 
alcohol  and  benzoic  acid  together  a  great  number  of  times, 
or  by  precipitating  by  means  of  water  a  solution  of  benzoic 
acid  in  alcohol,  or  by  strongly  concentrating  this  solution 

and 
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and  leaving  it  to  itself.  Thus,  although  the  muriatic  acid 
does  not  form  part  of  this  singular  substance,  and  although 
the  two  bodies  which  form  it  are  present,  it  cannot  be  pro- 
duced except  with  the  concurrence  of  this  acid  ;  a  conse- 
quence which,  extraordinary  as  it  may  appear,  is  nevertheless 
perfectly  accurate,  and  which  we  shall  presently  account 
for  :  in  the  mean  time  let  us  see  if  the  other  vegetable  acids 
would  not  be  in  the  situation  of  the  benzoic  acid  with  re- 
spect to  the  alcohol. 

Experiment  II. — When  we  make  a  solution  of  30  gram- 
mes of  oxalic  acid  in  36  grammes  of  pure  alcohol,  and, 
after  adding  10  grammes  of  concentrated  sulphuric  acid, 
distil  it  until  a  little  sulphuric  ether  begins  to  be  formed, 
nothing  but  alcohol  slightlv  etherized  passes  into  the  re- 
ceiver, and  there  remains  in  the  retort  a  brown  liquor  very 
strongly  acid,  from  which,  upon  cooling,  nothing  but 
crystals  of  oxalic  acid  is  deposited  :  but  when  we  dilute 
this  liquor  with  water,  there  is  separated  from  it  an  abun- 
dance of  matter  similar  to  that  which  the  benzoic  acid  has 
given  to  us,  imperfectly  soluble  in  water,  and  which  mav 
be  obtained  pure  on  washing  it  in  cold  water,  and  by  taking 
from  it  by  a  little  alkali  the  excess  of  acid  which  it  retains. 

If  we  treat  the  citric  and  malic  acids  in  the  same  wav, 
we  obtain  absolutely  the  same  results.  The  three  sub- 
stances proceeding  from  these  three  acids  resemble  each 
other  in  some  of  their  properties;  all  of  them  are  a  little 
yellowish,  a  little  heavier  than  water,  without  smell, 
evidently  soluble  in  alcohol,  from  which  they  are  precipi- 
tated by  water.  They  differ  from  each  other  in  point  of 
taste  :  that  which  is  made  with  oxalic  acid  is  feebly  astrin- 
gent ;  that  which  is  made  with  citric  acid  is  very  bitter.  I 
am  not  acquainted  with  the  taste  of  the  other.  The  first  is 
the  only  one  which  is  volatile  ;  it  is  more  so  than  water,  and 
by  this  means  we  easily  obtain  it  clear.  It  would  be  very 
interesting  to  know  the  nature  of  the  whole  :  I  was  natu- 
rally led  to  suppose,  that  by  distilling  them  with  a  solution 
of  caustic  potash  I  should  decompose  them,  and  that  the 
first  would  give  me  oxalic  acid,  the  second  citric  acid,  the 
third  malic  acid  ;  that  the  whole  would  afford  alcohol,  and 
that  none  of  them  contained  sulphuric  acid  : — all  this  in 
fact  took  place.  Here,  therefore,  we  have  new  combina- 
tions of  vegetable  acids  and  of  alcohol,  in  the  formation  of 
which  the  sulphuric  acid  acts  in  the  same  manner  with  the 
muriatic  arid  in  the  foregoing  experiment. 

It  became  highly  probable  from  the  above,  that  all  the 
vegetable  acids  would  act  without  alcohol  in  the  same  way  as 

the 
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the  foregoing  acids.     Tu  order  to  prove  it,   however,  I  was 
desirous  still  to  subject  some   to  a  rigorous   test,  and  with 
this  view  1  selected  the  gallic,  tariarous  and  acetic  acids,  the 
other  acids  being  difficult  to  procure,  or  being  insolub 
alcohol. 

With  the  gallic  acid,  the  experiment  had  not  all  the 
cess  which  I  desired,  because  I  operated  upon  10  grammes 
of  acid  only  :  the  combination  constantly  took  place  ;  for, 
after  having  distilled  nearly  one  half  of  these  10  grammes 
of  gallic  acid  with  iC  grammes  of  alcohol  and  four  grammes 
of  sulphuiic  acid,  I  found  in  the  retort  a  liquor  which, 
being  diluted  with  water  and  saturated  by  potash,  yielded 
on  a  new  distillation  ail  the  tree  alcohol  which  it  contained, 
and  which,  when  mixed  with  an  excess  of  potash,  furnished 
me  still  another  portion,  which  certainly  must  have  been 
combined  with  gallic  acid. 

With  the  tartarous  acid,  the  experiment  on  the  contrary 
succeeded  completely,  and  exhibited  curious  results.  Here, 
as  in  the  case  of  the  oxalic  acid,  I  employed  30  grammes 
of  vegetable  acid,  35  grammes  of  pure  alcohol,  and  10 
grammes  of  concentrated  sulphuric  acid.  I  distilled  until 
a  little  ether  began  to  be  formed  :  at  this  period  I  put  out 
the  fire  and  allowed  the  retort  to  cool  slowly.  Upon  cool- 
ing, the  liquor  became  a  thick  syrup.  J  poured  water  into 
it  in  vain,  in  the  hope  of  separating,  as  in  the  preceding  ex- 
periments, a  particular  combination  of  acid  and  alcohol: 
then,  having  added  successively  different-  quantities  of  pot- 
ash, I  precipitated  from  the  liquor  plenty  of  acidulated  tar- 
trite  of  potash  ;  afterwards,  having  saturated  it  without  ex- 
ceeding the  point  of  saturation,  having  evaporated  it,  and 
treated  it  in  the  cold  way  by  highly  concentrated  alcohol, 
I  obtained  by  the  evaporation  of  the  alcoholic  solution  a* 
substance  which,  upon  cooling,  became  a  thick  syrup,  more 
easily  still  than  before  having  been  treated  by  potash  and 
alcohol. 

This  substance  has  a  brown  colour,  and  is  slightly  acid, 
nauseous,  in  dorous,  by  no  means  acid,  very  soluble  in 
water  and  in  alcohol :  it  does  not  precipitate  the  muriate  of 
lime  ;  it  precipitates  abundantly  the  muriate  of  barytes  ; 
when  we  calcine  it,  it  gives  out  thick  vapours  which  smell 
of  garlic,  and  at  the  same  time  it  leaves  a  tharry  residue, 
not  alkaline,  which  contain-  much  sulphate  of  potash: — in 
a  word,  when  we  distil  it  with  potash,  we  extract  from  it 
some  \ery  strong  alcohol  and  a  considerable  quantity  ti 
tartrite  of  potash.  It  is  evident,  therefore,  that  this  sub- 
stance is  a4so  a  combination  analogous  to  the  foregoing; 

but 
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but  what  is  very  remarkable  is  its  syrupy  state,  and  the 
property  which  it  has  of  rendering  very  soluble  in  highly 
concentrated  alcohol  the  sulphate  of  potash,  which  by  it- 
self is  insoluble  in  weak  alcohol.  Perhaps  it  is  to  the  sul- 
phate of  potash  that  it  owes  the  properly  which  it  has  of 
not  having  the  oleaginous  appearance  of  all  the  other  com* 
binations  of  this  kind. 

The  experiments  on  the  benzoic,  oxalic,  malic,  citric, 
gallic  and  tartarous  acids  being  finished — those  on  t lie 
acetic  acid  remain  to  be  detailed.  I  depended  the  more 
on  these  experiments,  because  by  varying  them  they  throw 
much  light  on  the  true  manner  in  which  the  mineral  acids 
act  in  the  formation  of  the  new  combinations  under  con- 
sideration. In  all  these  experiments  I  made  use  of  alcohol 
at  600 of  specific  gravity  (temperature  10°  centigrade),  and 
of  acetic  acid  capable  of  crystallizing  at  0. 

Experiment  I. — I  distilled  once  only  a  mixture  of  30 
grammes  of  alcohol  and  20  grammes  of  acetic  acid  :  it  re-- 
quired  a  great  deal  of  heat  to  boil  the  liquor,  and  with  great 
difficulty  a  lew  grammes  of  acetic  ether  were  formed. 

Experiment  II. — T  repeated  the  above  experiment,  adding 
to  the  mixture  of  alcohol  and  acetic  acid  five  grammes  of 
concentrated  sulphuric  acid:  19  grammes  of  acetic  acid 
disappeared  ;  the  ether  was  formed  with  singular  facility 
and  almost  without  heat.  I  obtained  40  grammes  of  it. 
Jt  follows  that  this  process  is  excellent  for  making  acetic 
ether,  and  far  superior  to  that  in  common  use;  on  the  one 
hand  because  we  obtain  much  more  ether,  and  on  the  other 
because  there  is  no  occasion  for  several  distillations.  Be- 
sides all  this,  the  rectification  of  this  ether  is  verv  easy  :  it 
is  only  necessary  to  add  a  little  potash  and  to  decant ;  for 
the  acetate  of  potash  which  is  formed  is  collected  at  the 
bottom  of  the  vessel. 

We  may  3lso  make  an  excellent  ether  in  an  osconomical 
way,  by  taking  three  parts  of  acetate  of  potash,  three  parts 
of  highly  concentrated  alcohol,  and  two  parts  of  sulphuric 
acid,  also  highly  concentrated  :  introduce  them  into  a  tu- 
bulated retort,  and  distil  the  mixture  to  perfect  dryness ; 
mix  the  produce  with  the  fifth  part  of  its  weight  of  sulphuric 
acid  also  highly  concentrated  :  and  after  a  careful  distillation, 
as  much  ether  will  be  procured  as  there  was  alcohol  em- 
ployed. We  may  substitute  any  other  acetate  for  the  acetate 
of  potash,  and  particularly  the  acetate  of  lead  ;  hut  in  tbis 
case  we  must  employ  other  proportions  of  alcohol  and  of 
sulphuric  acid  than  those  above  mentioned. 

Experiment 
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Experiment  III.  —  When  we  employ  less  than  five 
grammes  of  concentrated  sulphuric  acid,  in  order  to  con- 
vert £0  grammes  of  acetic  acid  into  ether,  the  experiment 
has  but  a  partial  success. 

The  success  of  the  experiment  is  partial  also  when  the  * 
sulphuric  acid  is  diluted  with  water  :   it  would  be  completely 
unsuccessful  if  the  acid  contained  much  water. 

Experiment  IV. —  When  we  use  concentrated  nitric  or 
muriatic  acid  for  the  conversion  of  acetic  acid  into  acetic 
ether,  more  of  them  is  requisite  than  of  sulphuric  acid,  and 
still  more-  in  proportion  as  they  arc  diluted  with  water. 

Experiment  V. — The  phosphorous  acid,  brought  to  a 
syrupy  consistency,  also  facilitates  very  much  the  formation 
of  the  acetic  ether;  but  the  quantity  of  this  acid  most  be 
equal  at  least  to  two-thirds  of  the  quantity  of  acetic  acid, 
in  order  that  the  whole  of  the  latter  may  disappear  upon 
the  first  distillation. 

Experiment  VI. — The  arsenic   and  oxalic  acids  favour 

the  formation  of  the  acetic  ether  in  a  very  slight  degree. 

Experiment  VII  — The  tartarous  acid  does  not  favour  it. 

Experiment  VIII. — The   sulphurous   acid   gas  does  not 

favour  it,  although  it  is  extremely  soluble  in  alcohol,  and 

although  it  produces  much  heat  on  being  dissolved  in  Tt. 

Experiment  IX. — It  is  the  same  case  with  the  phosphoric 
acid;  but  it  is  because  this  acid  is  insoluble,  or  scarcely 
soluble,  in  alcohol. 

If  we  examine  the  result  of  these  experiments,  wc  see  that 
all  the  acids  which  can  condense  alcohol  favour  the  forma- 
tion of  the  acetic  ether,  and  that  they  favour  it  the  more, 
the  more  strongly  they  condense  alcohol  For  this  reason, 
the  sulphuric  acid  favours  it  most,  and  the  tartarous  acid 
does  not  favour  it  sensibly  ;  and  when  the  sulphuric  acid 
itself  is  too  much  diluted  with  water,  it  is  in  the  situation 
of  the  tartarous  acid.  We  must  therefore  suppose  that, 
when  the  alcohol  has  been  thus  condensed  by  an  acid,  the 
acetic  acid  seizes  it,  and  constitutes  the  acetic  ether,  "com- 
bining in  a  particular  manner  with  it.  Now  we  cannot 
but  admit  a  similarity  of  action  in  the  strongly  concentrated 
acids,  either  in  producing  the  acetic  ether  or  in  combining 
the  other  vegetable  acids  with  alcohol :  consequently  in  the 
whole  series  of  combinations  which  we  have  observed,  and 
which  would  not  have  taken  place  without  a  powerful  mi- 
neral acid,  this  mineral  acid  only  acts  by  condensing  the 
alcohol,  and  by  bringing  it  to  the  state  at  which  this  body 
may  be  united  with  the  vegetable  acid. 

We 
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We  may  therefore  establish  the  following  principle, 
which  expresses  in  a  general  manner  what  I  have  detailed 
in  this  memoir. 

When  the  vegetable  acids  are  pure,  there  are  none  of 
them,  if  we  except  the  acetic  acid,  which  can,  by  combi- 
ning in  anymanner  with  alcohol,  lose  their  acid  properties; 
but  when  they  contain  a  mineral  acid  capable  of  strongly 
condensing  the  alcohol,  all  these  acids  form,  on  the  con- 
trary, with  this  body,  a  combination  of  such  a  nature  that 
their  acid  properties  disappear,  and  yet  without  the  mineral 
acid  making  part  of  the  combination. 

This  principle  being  recognised,  there  is  no  reason  why 
it  ought  not  to  include  the  animal  acids.  Probablv  it  will 
extend  to  the  mineral  acids,  and  we  shall  thereby  discover 
the  means  of  combining  them  easily  with  alcohol  ;  and 
even  perhaps  we  shall  be  permitted  to  combine  all  the  ve- 
getable and  animal  substances,  if  not  with  all  the  acids, 
at  least  with  those  which  are  strong  and  concentrated. 
What  is  at  least  certain  is,  that  it  may  become  fertile  in  re- 
sults, since  it  increases  our  means  of  combining  matter. 

However  the  case  may  be,  I  shall  proceed  with  my  in- 
quiries. I  shall  inquire  whether  the  mild  oil  of  wine  is  not 
ioruied  of  alcohol  and  sulphurous  acid  ;  and  if  the  kind  of 
oil  which  we  obtain  on  passing  oxymuriatic  acid  through 
alcohol  is  not  itself  composed  of  alcohol  and  muriatic  acid. 
I  shall  examine  the  properties  of  the  various  combinations 
which  I  have  made  known.  I  shall  try  to  decompose  them 
by  different  salts,  and  thus  to  combine,  by  means  of  double 
decompositions,  alcohol  with  all  the  mineral  acids.  I  shall 
above  all  endeavour  to  ascertain  if  there  exists  a  perfect 
identity  between  those  kinds  of  combinations  the  forma- 
tion of  which  is  indirect,  and  the  nitric  and  muriatic  ethers 
the  formation  of  which  is  direct.  Finallv,  I  shall  try  to 
determine  if  really  (condensation  excepted)  the  mode  of 
combination  is  the  same  when  a  vegetable  acid  is  dissolved 
in  alcohol  without  losing  its  acid  properties,  and  when 
on  the  contrary;  by  being  intimately  combined  with  this 
body,  its  acid  properties  disappear. 


XXXIX.  Extract  from  a  Memoir  on  the  Topography  and 
the  upper  Strata  (le  Relief )    of  the   Soil  of  Pans.     By 

P.  S.  GlKARD  *. 

JL  he  plains  on  which  the  city  of  Paris  is  situated    were 
formerly  covered  by  the  waters  of  the  Seine,  whenever  that 

*  Xouveau  Bulletin  des  Sciences,  pen  la  Socieli  Philumathiquc.  Paris.  1S08. 

river 
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river  tfAl  swollen  beyond  its  ordinary  dimensions.  The 
gravel  which  it  carried  with  its  stream  and  the  nmd  which 
it  kept  suspended  after  great  rains  were  deposited  on  the 
surface  of  the  meadows,  and  every  year  a  new  layer  of  these 
deposits  raised  the  soil,  while  at  the  same  time  repositions 
of  a  similar  nature  raised  the  bed  of  the  river:  thus  the 
bottom  of  the  river  and  the  soil  of  the  meadows  would 
have  continued  to  rise  nearly  simultaneously,  by  :!.e  de- 
posit of  the  substances  which  the  Seine  brought  from  the 
higher  grounds,  if  the  necessity  of  warding  off  the  effects 
of  inundation  had  not  compelled  the  first  inhabitants  of 
the  sma'.l  island  of  Lutece,  and  those  who  subsequently 
came  to  inhabit  the  two  opposite  banks  of  the  Seine,  to  ac- 
celerate the  work  of  nature  by  bringing  new  at  cessions  of 
soil  to  the  grounds  which  thev  occupied,  by  raising  on  the 
banks  of  the  river  either  dykes  or  quays  to  defend  them 
from  its  encroachments. 

It  was  therefore  at  the  earliest  period  in  the  history  of 
Paris  that  the  soil  on  which  it  was  situated  began  to  be 
raised  artificially,  and  since  this  period  the  bed  ol  the  Seine 
has  been  slowlv  rising;  but  from  the  natural  effect  of  a  cause 
alwavs  acting,  which  raised  at  the  same  time  the  level  of  the 
inundations,  it  became  necessary,  to  provide  against  the 
latter,  to  raise  the  level  of  the  quays  and  grounds  adjoining 
by  adding  loads  of  earth  in  proportion. 

As  this  labour  is  confined  to  heaping  up  rubbish  on  one 
point  of  the  valley  rather  than  on  another,  it  seems  foreign 
to  the  subject  of  geology  :  besides,  the  small  number  of  facts 
which  history  has  transmited  as  to  the  changes  which  have 
brought  the  materials  of  the  soil  of  Paris  to  their  present 
st.'.'e,  have  been  collected  accidentally  only,  and  are  connect- 
ed in  some  measure  with,  circumstances  of  another  nature. 
While  Paris  was  a  fortified  city,  surrounded  bv  ditches 
and  walls,  the  materials  which  proceeded  from  the  daily 
demolition  of  the  ancient  edifices,  which  were  replaced  by 
new  buildings,  could  not  be  permitted  to  remain  within  the 
walls  :  the  narrowness  of  the  streets  and  the  height  of  the 
houses,  in  the  more  ancient  parts  of  the.  town,  sufficiently 
prove  that  the  ground  was  too  precious  to  dedicate  any  part 
of  it  to  the  storing  up  of  rubbish,  which  was  taken  outside 
of  the  walls,  and  deposits  of  it  formed  near  to  the  principal 
gates. 

In  this  manner  were  formed  outside  of  the  two  great  cir- 
cumvallations  of  Paris, made  in  the  reign  of  Philip  the  August 
and  Charles  IX.,  the  mound  Saint  Koch,  or  des  Mouhns, 
between  the  ancient  gates  of  St.  Ilonore  and  Mont  Martre; 

the 
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the  mound  of  Notre  Dame  de  lonne  Nbuvelle,  between  the 
ancient  ea:ts  of  Montinartre  and  St.  Denis;  ihe  mound 
De  la  Rue  Meslay,  between  the  gates  of  St.  Martin  and  of 
the  Temple. 

And  upon  the  opposite  banks  of  the  Seine,  the  mound 
D;  la  Rue  St.  Hyacinth,  between  the  gates  of  St.  Michael 
and  St.  Jaques,  the  mound  at  the  extremity  vi~  Rue  Taranne ; 
and  finallv,  that  which  is  at  present  the  Labyrinth  of  the 
Jardin  des  Plantes.  The  last  two  have  been  formed  of  the 
rubbish  which  came  out  of  Paris  by  the  gates  Bussy  and 
Saint  Bernard,  and  from  that  which  came  from  ihe  Faux- 
bourgs  St.  Germain-des-Pres  and  St.  Victor. 

The  various  mounds  now  described  form  the  only  re- 
markable protuberances  on  the  present  surface  of  Paris.  The 
diggings  which  are  daily  made  into  theiu  prove  that  they 
are  composed  of  adventitious  materials  ;  and  if  this  fact 
were  not  in  a  manner  proved  every  instant,  it  would  be  dif- 
ficult to  account  in  any  other  way  for  the  formation  of 
such  mounds  in  the  midst  of  a  level  exposed  to  periodical 
inundations. 

When  these  mounds  had  acquired  a  certain  elevation 
above  the  adjoining  edifices,  windmills  were  erected  on  their 
summits.  The  old  plans  of  Paris  point  out  these  ed, rices, 
which  existed  even  some  time  after  the  eminences  in  ques- 
tion had  been  included  within  the  last  inclosure  made  of  Paris 
about  the  year  1634.  The  population  still  increasing,  these 
mounds  were  levelled,  and  new  houses  built  upon  the  spot. 

The  fortifications  of  the  capital  haying  been  demolished 
and  its  ancient  ramparts  converted  into  a  promenade,  there 
v,  as  nothing  to  hinder  the  suburbs  from  extending.  It  was 
at  ihe  commencement  of  the  last  century  that  the  Fauxbourg 
St.  Germain  rose  on  the  left  bank  of  the  Seine  on  the  Pre- 
aux-Clercs.  The  Fauxbourgs  situated  on  the  right  bank  of 
this  river  between  the  Boulevards  and  the  hillocks  of  Mont- 
martre  and  Roule  have  an  origin  still  more  recent.  The 
ground  which  they  occupy  has  been  raised  bv  rubbish,  at 
first  forming  various  causeways  more  or  less  elevated  above 
the  meadows,  and  following  the  aliencment  or  the  new 
streets.  The  spaces  between  these  causeways  have  been 
successively  raised  to  their  level. 

It  is  upon  these  artificial  soils  that  the  quarters  of  Paris 
are  built  which  project  in  the  marshes  of  theTemple  and  of 
Popincourt,  and  at  the  foot  of  the  mound  Roule.  We 
there  see  new  causeways  passing  through  garden  grounds, 
until  these  very  grounds  are  in  their  turn  covered  with  rub- 
bish on  which'  new  building's  will  be  erected. 

After  having  ascertained  the  various  causes  which  have 
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concurred  to  raise  thi   soil  of  Paris  and  to  give  the  appcar- 

•  )  its  surface  which  it  now  has,  it   may  be  neces 
to  describe  this  ace    with   the   greatest   possible  ac- 

Curacj . 

The  simplest  and  most  expeditii  as  mode  of  judging,  in 

order  to  obtain  certain  results  capable  of  being  graphically 

-ciited,   has  been  to    indicate  on   a   plan  of  Paris   the 

height  of  tbe  different  points  of  its  surface  above  or  below 

a  determinate  horizontal  plane. 

The  scale  of  the  plan  drawn  bv  Ycrniquet  was  large 
enough  to  admit  of  the  smallest  differences  in  point  of 
height  being  rendered  perceptible.  This  great  topographi- 
cal work,  therefore,  presented  us  with  the  means  of  facili- 
tating the  task  which  we  undertook. 

We  began  with  levelling  the  right  bank  of  the  Seine  : 
we  divided,  bv  great  hues  directed  from  cast  to  west  and 
from  north  to  south,  the  whole  space  contained  between 
the  river  and  the  new  Boulevards:  we  thus  obtained  profiles 
which  were  connected  with  each  other  and  with  a  common 
index.  When  we  w  re  well  assured  b\  the  necessary  veri- 
fications of  the  accurac)  of  these  profiles,  we  divided  by 
new  lines  the  great  space--  contained  between  the  directions 
of  the  former,  and  we  obtained  still  closer  outlines.  All 
these  having  been  verified  in  then  turn,  v  e  divided  by 
more  multiplied  lines  the  space  comprehen  d  between  the 
second  lines.ol  operation,  and  so  on,  multiplying  the  strokes 
of  the  level  inore  ar.d  more  until-  we  obtained  the  line  of 
intersection  of  all  the  streets  of  these  quarters.  In  addi- 
tion to  all  this,  we  chose  a  great  number  of  points,  the 
heights  of  which  were  laid  down  in  a  separate  sheet,  and 
which  were  distinguished  on  Yerniquet's  plan  by  a  particu- 
lar notation  ;  precautions  by  means  of  which  these  points 
will  serve  not  onlv  to  verify  the  heights  already  found, 
but  to  multiply  their  number  if  that  were  necessaiy. 

The  heights  of  the  soil  at  the  intersections  of  all  the 
Streets  being  determined,  we  searched  between  two  conse- 
cutive intersections,  and  supposing  the  slope  of  the  ground 
to  be  uniform,  for  one  or  more  points  which  were  at  heights 
determined  with  respect  to  the  plan  of  the  level,  which  is 
supposed  to  be  raised  50  feet  above  the  surface  of  the  water 
of  the  basin  of  la  Yillette,  or,  what  is  the  same  thing,  about 
26  metres  above  the  Seine  at  low  water. 

We  afterwards  joined  by  straight  lines  all  the  points 
which  were  found  at  the  same  height.  This  gave  the  trace 
of  a  polygon,  which  evidently  represents  the  intersection  of 
the  surface  of  Paris  by  a  horizontal  plane. 

We  repeated  this  operation  for  every  metre  in  height, 

and 
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and  obtained  a  series  of  irregular  polygons,  the  trace  of 
which  indicates  the  successive  intersections  of  the  surface 
of  the  soil  by  horizontal  planes  raised  one  metre  above  each 
oilier. 

These  polygons,  more  or  less  distant  from  each  other  as 
the  slope  of  the  ground  is  more  or  less  rapid,  indicate  to 
the  eve  in  the  most  palpable  and  rigorous  manner,  the  in- 
clination of  the  hillocks  which  run  parallel  with  the  banks 
of  the  Seine,  as  weli  as  the  factitious  mounds  which  we 
remark  in  the  bottom  of  the  valley,  and  which  we  have  al- 
ready mentioned. 

The  general  survey  of  the  city  of  Paris  was  finished  in 
two  years.  It  required  operations  in  detail  of  a  most  mul- 
tifarious kind;  and  I  have  no  doubt  that,  bv  following  the 
order  and  course  which  I  have  pointed  out  in  another  me- 
moir *,  we  shall  in  a  few  years  be  in  possession  of  results 
equally  satisfactory  with  respect  to  the  general  survey  of 
France. 


X  L. — Ohscrvatiom  and  Experiments  concerning  Mr.  Dan/'s 
Hypothesis  of  Electro  ■chemical  Affinity. — By  M.  Do.no- 
VAK,    Esq. 

Mr.  Daw's  hypothesis  of  the  identity  of  chemical  and 
electric  attraction,  although  ably  supported  bv  a  variety 
of  strong  facts,  ingenious  reasonings,  and  happy  illustra- 
tions, is  not  confirmed  by  the  concordance  of  known  phe- 
nomena. Between  these  powers  so  many  differences  are 
observable,  the  one  is  so  often  produced  where  the  other 
can  scarcely  be  supposed  to  operate,  or,  according  to  what 
is  known,  ought  to  operate  differently,  that  we  cannot  with 
any  degree  of  confidence  rest  on  the  assumption  of  their 
similarity;  the  less  so,  when  it  is  reflected  that  the  whole 
is  supported  bv  probabilities  only,  without  even  the  pro- 
fession of  a  single  proof.  However  truly  philosophical 
may  be  the  design  of  referring  all  the  operating  energies  of 
nature  to  one  great  universal  cause;  yet  must  we  proved 
with  caution,  and  not  be  mided  to  pronounce  causes  iden- 
tical before  we  are  convinced  of  their  real  connexion.  The 
limiied  perceptions  of  man  do  not  allow  him  to  survey  the 
chain  of  causes  at  one  steady  comprehensive  view.  There 
must  at  length  be  a  break  ;  and  when  he  loses  sight  of  the 
connexion,  be  can  no  longer  pronounce  upon  identity. 
The  reasonings  in  the  following  p^-ges  rest  not  on  a  hv- 

;r.   v.-;i    p. 

poll.   . 
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pothetical  assumption  of  two  electric  fluids,   of  one,  or  of 
none.     In  pursuing  every  investigation,  we  must  reason  on 

doubtful  points  by  the  assistance  of  those  that  are  certainly 
known  on  the  subject.  That  of  this  power,  whatever  be 
its  nature,  there  exist  two  modifications,  each  of  which 
has  a  strong  tendency  to  approach  the  other  to  an  insensi- 
ble distance,  i-  proved  beyond  the  possibility  of  doubt ; 
proved  by  the  only  means  of  decision  in  any  matter;  namely, 
the  evidence  of  the  senses.  It  is  proved  by  no  less  a  cer- 
tainty, that  similar  modifications  have  a  tendency  to  recede 
from  each  other;  and  that  where  the  dissimilar  powers  are 
at  liberty  to  come  into  contact,  they  effect  a  mutual  change 
which  deprives  each  of  its  relative  properties.  Thes 
all  the  postulates  necessary  to  the  following  reasonings  ; 
and  it  is  of  no  consequence  what  expressions  are  used, 
nor  whether  positive  electricity  be  considered  as  plus,  and 
negative  as  minus;  nor  whither  both  are  meielv  properties 
of  matter,  and  not  the  agency  of  any  fluids///  generis.  'J  he 
facts  are  indisputable,  notwithstanding  the  insufficiency  of 
language.  But  as  the  language  of  the  hypothesis  which 
supposes  the  existence  of  two  fluids  is  most  easy  of  ex- 
pression, it  shall  be  hereafter  adopted. 

Mr.  Davy  has  stated  his  opinion,  that  the  effects  attri- 
buted to  a  certain  force  called  affinity,  exerting  its  energy 
between  the  ultimate  particles  of  heterogeneous  matter,  may 
be  no  more  than  the  operations  of  electricity  ,  and  thinks 
that  all  the  phenomena  of  affinity  ought  to  happen  con- 
formably to  the  known  principles  of  electricity. 

He  supposes  that  combined  bodies  are  in  differently  elec- 
trical states:  that  acids  and  oxygen  are  in  the  negative 
state  ,  that  earths,  alkalies,  metals,  oxides  and  inflammables 
are  in  the  positive  state:  that  the  attraction  of  these  dif- 
ferent powers  is  the  force  which  sustains  these  substances 
in  combination. 

He  illustrates  such  a  combination  by  the  example  of 
Beccaria  s  glass  plates,  differently  electrified,  which  cohere 
with  great  force;  and  adds,  that  "different  particles  in 
combining  must  be  still  supposed  to  preserve  their  peculiar 
states  of  energy." 

He  instances  a  variety  of  substances,  as  metals,  acids  and 
alkalies,  which  by  a  few  contacts  become  electrical  in  dif- 
ferent states. 

JNlr.  Davy  lastly  supposes  that  artificial  electricity  effect; 
the  decomposition  of  those  compounds,  bv  attracting  the 
different  and  by  repelling,  the  similar  power. 

Mr.  Davy,  it  is  plain,  Sets  out  with  two  assumptions. 

1st.  That 
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1st.  That  bodies  which  possess  for  each  other  a  chemical 
affinity  are  in  different  states  of  electricity. 

2d.  That  these  bodies  after  combination  still  retain  their 
different  electricities. 

These  Mr.  Davy  has  not  proved.  Were  they  allowed, 
he  certainly  succeeds  in  establishing  some  of  his  points. 
But  are  we  to  grant  for  that  reason  what  is  entirely  in  op- 
position to  the  laws  of  electricity,  which  have  been  founded 
on  the  firm  basis  of  experiment  ? 

In  opposition  to  these  two  assumptions,  I  shall  endeavour 
to  show  : 

1st.  That  permanently  supernatural  states  of  electricity 
cannot  exist. 

2d.  That  different  states,  after  union,  no  longer  display 
sensible  properties. 

Entering  on  the  inquiry,  the  question  naturally  occurs, 
How  do  these  substances,  when  about  to  combine,  acquire 
differently  electrical  states  ?  Whether  do  bodies  possess  an 
independent  state  of  power,  absolutely  existing  ;  or  is  it  al- 
ways acquired  in  consequence  of  separation  after  contact  ? 
The  former  can  scarcely  be  allowed,  from  the  following 
considerations  : 

1st.  Electricity  can  only  exist  in  three  states:  in  the  na- 
ural,  in  the  positive,   or  in  the  negative  state. 

2d.  The  first  is  the  state  in  which  electricity  always  in- 
sensibly exists,  until  some  action  be  exerted  on  i".  which 
causes  it  to  become  sensible,  and  then  it  appear:  in  either 
the  positive  or  negative  state. 

3d.  The  positive  and  negative  are  forced  states,  which 
can  only  exist  while  the  primary  exciting  cau  ;e  continues, 
unless  they  be  detained  by  substances  which  allow  of  but 
a  very  slow  passage.  Even  then,  so  transitory  is  their  ex- 
istence, that  they  will  insensibly  disappear,  once  more 
forming  natural  electricity. 

These  are  facts  that  cannot  be  controverted.  Sulphur. 
wax,  glass,  resin,  silk,  &c,  when  excited  either  strongly  or 
feebly,  will  always  in  a  little  time  return  to  their  natural 
state.  The  stronger  electricities  of  charged  conductors 
and  the  condensed  powers  of  batteries  soon  undergo  the 
same  change.  Thus  we  are  acquainted  with  no  substance 
which  has  the  property  or"  retaining  a  forced  state  perma- 
nently. 

From  observation  of  the  fact,  that  some  bodies  when 
brought  into  contact  and  afterwards  separated  show  si  ens 
of  being  differently  electrified,  it  might  ippcar  that  the  at- 
traction between  such  bodies  would  be  a  sufficient  cause  of 

P  3  combination. 
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combination.  For  at  every  effort  towards  separation  thr- 
attraction  begins  to  act,  which  apparently  would  permanently 
unite  them. 

Mr.  Davy  lias  no  where  expressly  mentioned  his  opinion 
that  electric  energies  may  he  produced  in  this  manner.  Yet 
that  he  has  it  in  view,  I  think,  is  dedueible  from  his  illustra- 
tions of  the  electricities  evolved  hv  separation  after  conta<  t, 
and  of  the  energies  being  often  increased  by  heating:  ill 
of  which  arc  apparent  after  separation  onlv. 

The  improbability  o^  this  opinion  becomes  apparent, 
vh  n  it  is  considered,  that  although  bodies  are  rendered 
electrical  by  separation,  yet  there  are  no  grounds  for  sup- 
posing electricity  evolved  by  contact.  On  the  contrary,  it 
is  certain  that  forced  states  cannot  exist  together  for  any 
considerable  length  of  time,  especially  if  the  contiguous 
bodies  be  metallic:  and  accordingly  such  bodies,  while 
the   contact  continues,    displa  powers.     Even    by  the 

hypothesis,  electricity  is  rendered  sensible  by  separation 
onlv.  Now  as  it  will  readily  be  granted  that  a  power  can- 
not act  before  it  is  created,  1  would  ask,  What  is  the  cause 
of  the  combination  of  solids,  which  are  attended  by  a  com- 
plete change  of  properties,  by  a  violent  evolution  of  heat 
and, light,  and  other  marked  effects  ;  which  solids,  from 
their  state  of  existence,  are  sufficiently  protected  bv  agare-* 
gation  from  efforts  towards  separation  by  any  mechanical 
cause  ? 

Since  bodies  which  possc-s  an  affinity  cannot  exist  in 
independently  electric  states,  and  since  electricity  evolved 
by  separation  is  shown  to  he  a  cause  insufficient  for  com- 
bination, 1  sec  no  foundation  for  .Mr.  Davy's  first  assump^ 
tion, — that  heterogenous  particles  of  matterare  in  differently 
electrical  states ;  but  consider  it  as  irreconeileable  to  the 
established  laws  of  electricity  and  to  reason. 

The  si  <  iid  assumption, — that  different  particles  of  matter 
in  combining  must  still  be  supposed  to  retain  their  peculiar 
states  of  energy, — comes  next  under  consideration. 

I  begin  by  stating  the  principal  evidence  in  favour  of  this 
supposition.  When  a  compound  is  decomposed  by  Voltaic 
electricity,  each  component  is  invariably  attracted  to  a  de- 
terminate pole.  The  question  stands  fairly  thus:  "  Why 
is  the  one  substance  ai  ■  ays  attracted  to  a  determinate  pole, 
suppose  to  the  negative?  Because  it  is  naturally  positive. 
But  how  is  it  proved  that  it  is  naturally  positive?  Because 
it  is  attracted  to  th  ve   pole."     There  is  no  service 

rendered  to  the  hypothesis  by  this  circular  reasoning. 

1  shall  now  submit  the  evidence  against  this  supposition. 

If 
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If  from  the  ends  of  two  equally  and  differently  electrified 
conductors  be  suspended  two  gilt  pith  balls,  by  gilt  strings, 
the  bails  will  attract  each  other  ;  but  when  they  come  into 
contact,  a  mutual  annihilation  of  power  takes  place  ;  the 
balls  separate,  and  no  longer  show  signs  of  electricity. 

Or  a  metallic  !   »n  which  is  erected  a  quadrant  elec- 

trometer may  be  insulated  and  positively  electrified,  the 
pith  ball  rises:  if  some  negative  sparks  be  thrown  on,  the 
ball -sinks.  Were  another  example  necessary  of  so  well 
known  a  fact,  I  would  instance  two  jars  differently  electri- 
fkd.  Each  of  them  separately  produces  the  most  violent 
effects.  It  will  ignite,  fuse  and  burn  the  most  refractory 
metals.  It  will  pour  out  torrents  of  fire  on  contiguous  bo- 
dies, it  will  instantly  deprive  animals  of  life.  When  a 
proper  communication  with  the  other  jar,  which  is  equally 
charged;  is  formed,  an  explosion  follows  ;  and  instead  of 
either  jar  being  possessed  of  the  additional  charge  of  the 
other,  they  are  both  found  harmless  and  altogether  deprived 
of  electricity.  All  these  instances  demonstrate  in  the  clear- 
est manner  the  destruction  of  forced  states,  when  they  come 
into  contact. 

As  to  Mr.  Daw's  example  of  Beccaria's  plates,  it  is 
plain  that  the  cohesion  depends  entirely  on  the  nonconduct- 
ing power  ot  the  glass  ;  for  the  opposite  powers  are  thus 
preventeJ  from  coming  quickly  into  contact.  The  annihi- 
lation is  effected  in  some  time,  and  the  plates  separate.  It 
will  be  shown,  however,  that  combined  particles  are  in  cir- 
cumstances very  different  from  Beccaria's  plates. 

If  it  be  proved  that  matter  ah-./  combination  cannot  re- 
tain a  forced  state,  the  doctrine  of  combination  itself  falls 
to  the  ground.  For  bodies  in  solution  which  possess  affinity 
should,  in  the  manner  of  other  bodies  differently  electri- 
fied, first  combine  j  and  afterwards,  obeying  any  tendency 
towards  separation,  as  difference  of  specific  gravity,  they 
should  separate  as  soon  a-  the   annihilation  took  place. 

It  might  be  imagined  that  when  the  bodies  are  in  the  fluid 
state,  a  separation  and  consequent  evolution  of  new  pow- 
ers might  lake  [dace  which  would  still  maintain  the  com- 
pound. 

It  were  un philosophical  to  attribute  unnecessarily  the 
same  natural  effects  to  dissimilar  causes.  Combination, 
whether  between  fluids  or  solids,  may  reasonably  be  pro- 
nounced the  operation  of  the  same  power.  There  is,  how- 
ever, a  stronger  objection.  The  particles  of  combining  sub- 
ftances  are  surrounded  by  a  conducting  medium  (water). 
The  moment  that  different  electricities  would  be  produced, 

P4  they 
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they  would    be    annihilated    bv    the    intervention    of  the 
fluid. 

The  objection  might  offer,  that  water  i>  not  a  conductor 
of  low  intensities,  tor  instance  of  the  Voltaic.  But  tins 
does  not  afreet  the  force  of  th<  above  reasoning.  For,  what- 
ever be  the.  intensity  supposed  t<>  maintain  chemical  com- 
binations, it  is  certainly  conducted  b)  v  .  it  i<  proved 
by  immersing  alter  separation  anyol  il  bstances  which 

become  electric  bv  contact,  in  water.     They  lose  all   signs 
of  electricity,  and  appear  in  the  natural  state. 

There  are  other  instances  wherein  the  medium  is  a  con- 
ductor, and  consequently  admits  not  of  differently  co-et«- 
isting  electricities.  All  electrics  at  a  high  temperature  be- 
come conductors.  Yet  many  chemical  combination-  take 
place  at  a  high  temperature  only.  But  how  much  is  this 
difficulty  increased  when  applied  to  metallic  alloys  !  the 
high  temperature  of  which  in  forming  should  considerably 
assist  their  natural  conducting  powers. 

I  scarcely  imagine  that  any  one  would  instance  the  zones 
of  different  electricities  producible  in  a  lone  conductor 
electrified  by  a  weak  power.  It  must  be  recollected  that 
with  regard  to  metallic  alloys  there  can  be  no  zones,  the 
whole  mass  being  composed  of  pairs  of  atoms  united,  as  it 
is  said,  by  electric  attraction. 

In  the  same  manner,  so  little  capable  of  retaining  different 
electricities  is  a  vacuum  which  is  also  a  conductor,  that, 
as  Beccana  and  others  have  shown,  the  transmission  and 
annihilation  of  powers  take  place  insensibly  from  pith  balls, 
without  a  change  of  place  in  these  bodies. 

These  observations  are  applicable,  whether  we  consider 
difference  of  powers  as  owing  to  independent  states  essen- 
tial to  different  bodies,  or  as  always  evolved  by  separation 
after  contact. 

The  tendency  of  the  preceding  observations  was  to  show 
that  Mr.  Davy's  two  assumptions  are  not  only  without  proof, 
but  entirely  in  opposition  to  any  thing  we  know  of  electri- 
city. 1  shall  now  endeavour  to  show,  that  even  allowing 
combining  bodies  to  be  in  different  states,  and  that  in  unit- 
ing they  do  preserve  their  peculiar  energies,  yet  still  that 
these  powers  are  inadequate  to  account  for  the  phaenumena 
attributed  to  affinity. 

If  there  exist  no  such  power  as  that  which  has  been  call- 
ed affinity,  and  if  all  the  phaenumena  of  combination  be 
caused  by  the  differently  electrical  states  of  bodies,  it  should 
follow  that, 

1.  To   produce    combination,,  it  is  only  necessary  to  pre- 
sent 
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sent  to  each  other  the  combining  bodies  in  opposite   states 
of  electricity. 

2.  To  counteract  combination  ;  or,  if  formed,  to  subvert 
it :  all  that  isnecessarv  is  to  induce  a  similar  stale  of  electri- 
city in  the  bodies  :  or,  which  is  the  same  thing,  to  give  one 
a  state  contrary  to  that  which  it  naturally  possesses. 

The  latter  of  these  positions  Mr.  Davy  says  he  has  proved 
by  experiment. 

In  contradiction  to  these  consequences  deduced  from  the 
hypothesis,  I  shall  produce  instances  in  which, 

I.  Bodies  in  opposite  states  of  electricity  shall  not 
combine  when  present  to  each  other. 

•2.  Bodies  in  similar  states  shall  combine  with  as  much 
force  a*  if  in  different  states. 

And  I  shall  show  that  Mr.  Davy's  experiment  does  not 
prove  its  object. 

Were  the  former  position  of  the  above  consequences  true, 
we  should  be  in  possession  of  an  easy  method  of  forming; 
combinations  at  present  believed  to  be  impraciicsble,  as  in 
the  same  manner  substances  have  been  decompounded 
which  never  vielded  to  other  means.  Thus  we  should  pro- 
duce all  the  salts  formed  by  silica  with  acids;  we  should 
unite  gold  and  platina  with  nitric  acid  :  nay,  if  there  be  not 
that  specific  attraction  attributable  to  the  ultimate  particles 
of  heterogeneous  matter  only,  we  should  combine  iron  with 
iron,  or  potash  with  potash  :  and  these  similar  substances 
held  togeiher  bv  different  states  of  electricity  should,  when 
placed  in  the  Voltaic  circuit,  arr  mge  themselves,  observing 
the  law  of  other  compounds,  according  to  their  respective 
attractions. 

The  well  established  law,  that  affinity  exerts  its  influence 
at  insensible  distances  only,  ought  not  to  be  true  ;  since 
electricity  to  exert  its  attraction  does  not  require  an  insensi- 
ble distance.  On  this  account  we  should  also  produce 
all  compounds  by  a  mixture  of  its  dry  ingredients  in  fine 
powder;  at  least  when  forced  to  approach  by  strong  pres- 
sure. 

[To  be  continued  ] 


XLI.  Proceedings  of  Learned  Societies. 

ROYAL   SOCIETY. 

March  1st  and  7th. —  JL  he  President  in  the  chair.  A 
paper  by  Mr.  Knight  was  read,  detailing  experiments  on 
the  manner  in  which  plants  shoot  forth  their  radicles.     In 

a  former 
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a  former  paper  Mr.  K.  had  proved  that  gravitation  was  the 
chief  cause  of  the  descent  of  the   roots  of  plants;  in  the 
present  he  meant  to  illustrate,  by  an  account  of  his  experi- 
ments, how  certain  plant- extend  their  roots  towards  w 
ant!  others  in  a  direction  from  water,  without  any  thii 
sensation  or  animal  sensibility,  as  en    neously  Bupposed  by 
some  vegetable  physiologists.     1 1  is  experiments  establii 
this  position  sufficiently  on  mechanical  principles, 
sequence  oi   the  natural    inclination    to,  or  aversion  from, 
humidity,  according  :^>  the  particular  nature  of  the  plant. 
He  also  proved  that  carrots   and   parsnips  sown  in  a  poor 
gravelly  soil,  under  which  was  placed  a  rich   '  »am,  ; 
through    the  former,    and   extended  their  radicles  into  the 
rich  loam  eighteen  inches  below  the  surface. 

March  14. — A  long  and  learned  paper,  by  Mr.  Baily, 
was  read,  on  the  eclipse  o!  the  sun  predicted  by  Thaies,  as 
recorded  bv  Herodotus,  The  author  entered  minutely  into 
the    historical  and  chronologic.  '  hich   support  his 

Opinion,  and  concluded  that  the  eclipse  alluded  to  v\as  an 
annular  one,  which  occurred  in  the  year  610  before  Christ, 

WERNERIAN    NATURAL    HISTORY    SOCIETY/. 

At  the  meeting  of  the  Wernerian  Natural  History  So- 
ciety at  Edinburgh,  on  the  1 -2th  of  January  last,  Professor 
Jameson  read  the  first  part  of  a  series  of  observations  on 
the  geognostic  relations  of  the  rocks  of  the  island  of  Arran. 
In  this  memoir  he  described  particularly  the  granite,  gneiss, 
mica-slate,  and  clay- slate  formations,  and  also  the  red 
sandstone,  and  porphyry-slate,  which  occur  so  abundantly 
in  that  island.  When  describing  the  granite,  he  sraied  as 
a  conjecture,  that  quartz  might  prove  to  he  an  older  forma- 
tion than  granite,  because  the  oldest  granite  contains  much 
quartz,  but  little  mica;  and  less  felspar  than  the  newer  va- 
rieties. He  pointed  out  several  observations  to  be  made 
with  the  view  of  verifying  or  refuting  this  conjecture. 
In  his  description  of  gneiss  he  alluded  to  the  veins  of  gra- 
nitic gneiss  which  traverse  it,  and  which,  when  the  gneiss 
and  granite  are  in  contact,  have  been  represented  a>  < 
of  granite  shooting  from  the  subjacent  into  the  superin- 
cumbent rocks.  The  red  sandstone  the  professor  app< 
inclined  to  refer  to  the  first  or  old  red  sandstone  of 
Werner.  When  describing  its  stratification  and  structure 
hepointed  out  the  appearances  that  ought  to  be  attended 
to,  in  endeavouring  to  ascertain  the  dip  and  direction  of  the 
strata,  and  cautioned  observers  against  confounding  the 
structure  of  individual  beds  with  the  direction  and  dip  of 

the 
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the  strata.  The  numerous  fissures  that  traverse  the  sand- 
stone of  Arran,  and  which  exhibit  every  variety  of  magni- 
tude, direction  and  dip,  afforded  apt  illustrations  of  Wer- 
ner's theorv  of  veins.  The  porphyry- slut  e  the  professor 
described  as  appearing  in  the  form  of  overlying  conical  or 
irregular  tabular-shaped  masses,  resting  on  the  red  sand- 
stone;  also  in  veins  traversing  granite,  sandstone,  green- 
stone, and  other  rocks.  He  gave  a  description  of  some 
tabular  masses  of  this  rock,  accompanied  by  pitchstone 
and  claystone,  contained  between  strata  of  sandstone,  and 
which  might  be  confounded  with  beds,  but  which  he  was 
.:ed  to  consider  merely  as  lateral  branches  of  veins,  or 
as  slightly  inclined  veins. 

At  the  next  meeting,  on  the  2d  of  Februarv,  Professor 
Jameson  read  the  continuation  of  his  mineralogical  obser- 
vations ou  Arran.  He  first  detailed  the  geognostic  rela- 
tion-: of  the  jioetz  greenstone  of  that  island.  From  this 
account  it  appeared  to  occur  in  overlying  masses  resting 
on  sandstone,  in  beds  in  sandstone,  and  in  veins  that  tra- 
verse sandstone  and  oiher  rocks.  He  next  described  the 
various  kinds  ox  pitchstone  that  occur  in  Arran,  and 
seemed  to  think  that  one  of  the  varieties  might  constitute 
a  distinct  subspecies  of  the  pit*  hstone  species.  The  ac- 
:  of  its  geognostic  relations  afforded  a  detail  of  many 
puripus  geognostic  appearances  ;  in  particular  the  structure 
of  its  veins,  and  the  n  i  e  of  the  interposed  tabular 
masses,  having  many  of  the  characters  of  txJs,  vet  ap- 
pearing  to  be  either  nearly  horizontal  veins,  or  lateral 
branches  of  cpmmon  veins.  The  claystone  of  Arran, 
which  was  next  described,  appeared  to  occur  in  overlying 
masses,  along  with  porphyry-slate,  and  also  in  veins  alon^ 
with  p  tchstone  and  porphyry-slate.  It  won!.,  seem  that 
ivacke  and  basalt  are  not  very  frequent  or  abundant  rocks 
in  Arran;  but  when  they  are  observed,  they  present  the 
usual  appearances,  and  geognostic  relations. 

From  the  observations  in  these  two  memoirs  it  appears, 
that  this  island  contains  no  transition  rocks ;  but  is  prin- 
cipally- composed  of  primitive  and  Jlcetz  rocks.  The  al- 
luvial rocks  that  occur  in  the  valleys  present  the  usual 
characters  of  the  rocks  of  this  class. 
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XLII.  Intelligence  and  Miscellaneous  Aril-. 

To  Mr.  Tilloch. 

Sip,  a.  our  Magazine  fnr  February  assures  the  public 
that  Dr.  Hutton  intends  to  publish  a  new  edition  of  his 
Mathematical  Dictionary,  with  the  improvements  v 
have  been  superinduced  in  the  science  since  the  period  of 
publication  of  the  edition  of  l  7 9 ^ -  May  I  he  allowed, 
through  the  9ame  medium,  for  myself  and  others  who 
possess  that  edition  of  his  work,  to  express  a  hope  that 
the  Doctor  will  also  publi>h  the  additional  information  ili- 
si'nici,  for  the  perfecting  ot  the  copies  of  that  edition  which 
has  had  so  extensive  a  circulation.     I  am,  sir, 

Your  most  obedient  humble  servant, 

Saturdav,  March  2,  1S1 1.  X.  Y. 


The  third  and  concluding  volume  of  Mr.  Parkinson's 
Organic  Remains  of  a  former  World,  containing  the  fossil 
remains  of  echini,  shells,  insects,  crustacean,  fishes,  am- 
phibian, quadrupeds,  Sec.  with  twenty-three  coloured  plates, 
will  be  published  in  the  middle  of  June. 


METEORIC    STONK  IN  INDIA. 

A  letter  from  Futty  Ghur,  in  the  East  Indies,  dated 
51st  July  last,  presents  us  with  the  following  imperfect, 
thouch  curious,  account  of  a  phenomenon  which  has  be- 
come frequent  in  Europe  and  America  of  late  years  :  "  I 
open  this  letter  to  let  you  know  of  a  very  odd  circumstance 
which  happened  a  few  days  ago,  viz.  A  large  ball  of  fire 
fell  from  the  clouds,  which  has  burnt  five  villages,  destroyed 
the  crops,  and  some  men  and  women.  The  ball  is  now 
still  to  be  seen  :  it  is  as  hard  as  a  stone.  This  happened 
near  Shahabad,  across  the  Ganges  about  thirty  miles  north- 
ward from  this  place,  f  have  heard  nothing  further  about 
this,  but  a  vague  report." 


LECTURES. 

A    Course   of  Lectures   on   the   Chemical    Agencies  of 
Electricity,    by    Mr.    t  Singer^    will   commence   on 

Thursday  the  llth   of  April,  at  the  Scientific  Instit: 
Princes-Street,  Cavendish-Square.     These  Lectures  include 
the  most  recent  Discoveries,  and  will  comprise  an  experi- 
mental Examination  of  Mr.  De  Luc's  Analysis  of  the  Vol- 
taic Instrument, 

LIST 
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To  James  Hume,  of  Percy-street,  in  the  parish  of  St. 
Pancras,  and  county  of  Middlesex,  esq.  tor  his  sweeping 
machine  or  brush,  or  improvement  on  a  sweeping  machine 
or  brush,  or  sweeping  machines  or  brushes. — February  28, 
1811. 

To  Robert  Salmon,  of  Woburn,  in  the  county  of  Bed- 
ford, survevor,  for  certain  instruments  for  the  relief  of 
hernia,  which  instruments  lie  calls  Salmon's  new  royal  pa- 
teni  artificial  abdomens. — March  4. 

To  William  Southwell,  of  Gresse  street,  Rathbone- 
place,  in  the  county  of  Middlesex,  piano-forte-maker,  for 
certain  improvements  in  the  construction  of  a  piano-forte. 
—  March  4. 

To  Edward  Savage,  of  Oxford-street,  in  the  county  of 
Middlesex,  tin-plate  worker,  for  a  machine  for  washing 
and  bleaching  of  linen  and  other  articles,  and  for  cooking 
bv  means  of  steam,  with  a  roaster  or  oven,  and  warm 
closets  attached,  all  heated  by  the  same  fire. — March  4. 

To  John  Trotter,  of  Soho-square,  in  the  countv  of  Mid- 
dlesex, esq.  for  improvements  in  musical  instruments. — 
March  4. 

To  Sarah  Guppv,  wife  of  Samuel  Guppy,  in  the  citv  of 
Bristol,  merchant,  for  her  mode  of  erecting  and  construct- 
ing bridges  and  rail  roads  without  arches  or  sterlings,  where- 
by the  danger  of  being  washed  away  bv  floods  is  avoided. 
— March  4. 

To  William  Turner,  of  'Change-alley,  in  the  city  of 
London,  merchant,  for  his  pike  or  halbert,  with  couteaus. 
— March  4. 

To  John  Plaskett,  of  Garlick-Hill,  in  the  citv  of  Lon- 
don, stave-merchant,  and  Samuel  Brown,  of  Norfolk- 
street,  Southwark,  in  the  county  of  Surrey,  cooper,  for 
their  method  of  making  or  manufacturing  of  casks  and 
other  vessels  by  improved  machinery,  which  machinery 
is  applicable  to  other  useful  purposes. — March  6, 

To  Thomas  William  Sturgeon,  of  Howland-slreet,  in 
the  countv  of  Middlesex,  esq.  for  his  improved  castors. — 
March  6.' 

To  Abraham  Willis,  of  Deritend,  in  the  parish  of  Aston, 
and  county  of  Warwick,  for  his  new  method  of  producing 
steel  toys  of  different  descriptions,  such  as  barbers'  curling- 
irons,  sugar-nippers,  snuffers,  and  other  articles. — March  6. 

To  Richard  Jackson,  of  the  Bear  Garden,  Southwark, 
in  the  county  of  Surrey,  iron-manufacturer,  fur  his  me- 
thod or  methods   of  making  the  shanks  of  anchors  and 

other 
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other  large  bodies  of  wrought  Iron  of  a   suular   form,   b\ 
lid  cove  of  iron   for  the  centre,  with  bar?  oi 
featber-edgea  iron,  so  made  up,  constructed,  ami  applied* 
as  to  save  a  considerable  quantity  of  iron  an  id  la- 

bour in  the  manufacturing  or  the  same,  and  which  will 
materially  add  to  the  strength  and  soundness  of  all  targe 
bodies  of  wrought  ir  m  so  manufactured,  h  7. 

To  John  Collin  ;e,  or'  the  Bridge  Road,  Lambeth,  in 
the  county  of  Surrey,  axle-tree  manufacturer,  for  his  im- 
provement in  and  upon  carriage  an  I  other  wheel  boxes  and 
ax4e-treeg. — March  9. 

To  James  Smethurst,  of  New-  Bond-strf  et,  in  the  county 
of  Middlesex,  lamp  manufacturer,  for  certain  improve- 
ments applicable  to  lamps  of  different  descriptions. — 
March  1  1. 

To  James  Mallory,  of  the  State  of  New  York,  one  of 
the  United  States,  now  residing  in  the  city  of  London,  hat- 
ter, who,  in  consequence  of  communications  made  to  him 
by  certain  foreigners  residing  abroad,  is  in  possession  of  a 
method  of  making  certain  machines  for  cutting  and  shear- 
ing the  fur  from  all  pclteries,  and  for  shearing  cloth. — » 
March  12. 

To  Thomas  Jones,  of  Cleveland-street,  Fitzroy-square, 
in  the  county  of  Middlesex,  carpenter,  for  bis  machine 
for  cutting  corks  and  bungs. — March  14. 

To  Thomas  Willis  Cooper,  of  Old-street,  in  the  parish 
of  St.  Luke,  in  the  counts' of  Middlesex,  millwright,  for 
certain  apparatus  to  be  fixed  on  the  naves  of  wheels  and 
beds  of  axle-trees  of  carriages,  so  as  to  prevent  accidents 
from  the  axle-trees  breaking;  or,  if  either  of  the  axle-trees 
should  happen  to  break,  the  carriage  dropping  only  about 
a  quarter  of  an  inch,  the  same  carriage  will  proceed  on  to 
the  end  of  its  journey,  without  danger  of  any  accident 
happening  from  the  same;  or,  if  by  any  means  the  linch- 
pins get  out  or  cap  screws  get  oft",  the  wheels  will  keep  in 
their  former  situation. — March  14. 

To  Robert  Davis,  of  Birmingham,  in  the  county  of 
Warwick,  umbrella  and  parasol  furniture  manufacturer, 
for  his  composition  lor  certain  improvements  in  t!  e  manu- 
facturing of  all  kinds  of  umbrella  and  parasol  furniture.-— 
March  14. 

To  George  Ferguson,  of  Barbican,  in  the  city  of  Lon- 
don, gent,  for  his  lamp  with  its  appendages.  —  March  l  l. 

To  David  Stewart,  of  Stamford-street,  in   the  parish  ot 
Christchurch,  and  in  the  county  of  Surrev,   architect,  for 
certain  improvements  in  the  method  of  rendering  dwelling- 
houses, 
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houses,  theatres,  hospitals,  prisons,  shippings,  conserva- 
tories, green- houses,  hot- houses,  and  every  other  kind 
of  building;,  air-  and  water-tight,  as  far  as  relates  to 
the  glazing,  by  means  of  a  lap  made  of  copper  or  any 
other  metal  or  semi-metal  prepared  by  machinery  for  that 
purpose. — March  -22. 

To  Robert  Bill,  of  Rathbone-place,  in  the  county  of 
Middlesex,  esq.  for  his  machine  or  apparatus  to  facilitate 
the  operation  of  washing  clothes,  and  other  processes  ne- 
cessary in  family  and  other  establishments. — March  26. 

To  Robert  Wornum  the  younger,  of  Princes -street, 
Hanover-square,  in  the  county  of  Middlesex,  piano  forte- 
maker,  for  his  improved  upright  piano  forte. — March  26. 

To  Joseph  C.  Dyer,  of  Boston,  State  of  Massachusetts, 
one  of  the  United  States,  but  now  residing  in  the  city  of 
London,  merchant,  for  his  new  arid  improved  methods  of 
splitting  hides,  and  shaving  or  splitting  leather. — March  26. 

To  John  Craigie,  of  the  city  of  Bath,  and  county  of 
Somerset,  esq.  for  his  improvements  on  waggons,  cartsy 
and  other  wheel  carriages,  whereby  friction  may  be  saved, 
labour  facilitated,  and  a  greater  degree  of  safety  obtained. 
—March  26. 

To  Ann  Kazledine,  of  Bridgenorth,  in  the  county  of 
Salop,  widow  of  John  Hazledme,  of  Bridgenorth  afore- 
said, engineer,  deceased,  that  she,  in  consequence  of  a 
discovery  communicated  to  her  by  her  said  husband,  is  be- 
come possessed  of  an  invention  of  certain  improvements 
in  a  plough  for  the  cultivation  of  land. — -March  26. 

To  John  Rose,  of  Folkestone,  in  the  county  of  Kent,  a 
lieutenant  in  our  navy,  and  Thomas  Chapman,  of  Gouo-h- 
square,  in  the  city  of  London,  gentleman,  for  their  new 
means  of  conveying  vessels  of  any  burthen  through  the 
water  without  the  assistance  of  oars  or  sails. — March  26. 
-  To  Samuel  Kerrod,  of  Reading,  in  the  county  of  Berks, 
plasterer,  for  his  cement  and  a  size  for  plastering  and  stuc- 
coing walls,  setting  and  whitening  ceilings,  and  running  and 
whitening  cornices,  and  colours  to  be  laid  on  the  stucco, 
as  well  in  oils  as  distemper,  the  whole  of  which  is  intended - 
for  the  finishing  the  inside  of  houses. — March  26. 

To  James  Bell,  of  Fieldgate-street,  Whitechapel,  suerar 
refiner,  for  certain  improvements  in  the  manner  of  cutting, 
shaving,  or  scraping  sugar  loaves  and  lumps,  and  of  pul- 
verizing or  reducing  to  small  grains  or  powder,  suo-ar  loaves, 
lumps,  and  bastard  sugar. — March  26. 
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meteorological  table, 
By  Mr.  Carev,  of  the  Strand, 
For  March  1813. 


Thermometer. 

1  ■  u    • 
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48 
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47 
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50 
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46 

■45 

5-2      Pair 

11 
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33      Fair 
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46 
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40 
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•28 
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48 

40 

•30 

40       Fair  ] 

15    39 
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40 

•30 

40      Fair 
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38 

53 
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17 

37 

58 

41 

•14 
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38 

58 

45 

•10 
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47 

58 

46 
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23      Cloudy 

21 

49 

59 

50 
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35      Cloudy 

22 

47 
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30  20 

30      Cloudy 
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34 

51 

40 

•42 
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24 
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40 

•31 
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4  1 

52 

4i 

•1  I 

49      Fair 

26 

40 

55 

39 
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42 
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N.B.  The  Barometer's  height  is  taken  atone  o'clock. 
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XLTI  I.  Dcscr'Nion  of  a  porlalle  Mineralogical  Laboratory. 
Fredrick   Acc    m,   M.R.I. A.  F.L.S.    Operative 
Chemist,  and  Lecturer  on  CktmLtry  and  on  Mineralogy 
and  Pharmacy. 

Oince  chemistry  has  in  a  manner  changed  its  appearance, 
since  its  means  of  analysis  have  been  increased,  and  since 
he  instruments  of  research  have  acquired  their  present 
high  degree  of  perfection,  new  paths  for  exploring  the 
productions  of  nature  have  been  opened,  the  art  ot  ex- 
perimenting has  been  simplified,  and  become  more  fami- 
liar and  easy.  Most  of  the  operations  of  chemical  science 
which  formerly  demanded  a  regular  laboratory,  may  now 
be  performed  on  a  small  scale,  with  more  perspicuity  and 
expedition  by  the  help  of  such  instruments  as  muse  person* 
can  command. 

Thus,  however  varied  the  objects  of  experiment  may  be, 
.and  however  numerous  and  different  the  products  to  be 
obtained  mav  appear,  the  most  costly  materials  may*  be 
used  at  a  trifling  expense  in  such  pursuits.  The  operator 
is  enabled  to  observe  the  gradual  changes  of  each  process 
with  more  facility  and  speed  in  the  small  way,  than  in  the 
large;  it  is  in  his  power  to  urge,  or  to  retard  readily  the 
operation  at  pleasure,  and  to  ascertain  each  step  of  the  ex- 
periment, from  beginning  to  end. 

Such  advantages  will  be  valued  properly  by  those  who 
know  that  the  most  experienced  and  most  attentive  i 
mist  meets  with  frequent  accidents,  by  which  both  the 
sels  and  the  products  of  the  operations  arc  lost,  becau 
has  it  not  in  his  power  to  ascertain  the  nature  of  the  results 
as  occasion  may  require.  It  is  thus  also  that,  among  the 
furnaces  of  the  laboratory,  many  appearances  often  pass 
away  unnoticed,  which  are  readily  observed  ivhen  the  same 
ration  is  performed  on  the  table,  and  under  the  imme- 
diate eve  of  the  experimenter.  Besides,  most  of  those  in- 
vestigations which  in  the  large  way  require  several  days' 
labour,  can  on  a  small  scale  be  finished  in  a  few  hours. 
The  heat  of  the  most  violent  furnaves  mav  instantly  re- 
produced by  a  stream  of  air,  passing  from  a  blow-pipe  blad- 
der, on  a  piece  of  ignited  charcoal,  of  through  the  flame  of 
a  candle,  or  spirit  lamp.  By  means  of  i he  brilliant  flame  of 
the  lamp  furnace,  avast  number  of  chemical  operations  mav 
be  performed,  which  thirty  years  ago  would  have  required 
a  series  of  complex  furnaces.  All  the  processes  of  diges- 
tion, the  sublimation  of  salts,  the   solutions  of  earthy  and 
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metallic  bodies,   the  concentration  of  saline  and  other  li- 
quids, the  dusulphurations  of  metallic  ores,  the  multifai 
processes  of  distillation  by  the  naked  I  the  sand-bath  ; 

Ihe  production  -  with  the  pneumatic  apparatus ;  and 

even  the  fusion  or  earthy  fossils  with  alkalies  tor  anal 
maybeac*  i  d, on  the  table,  by  means  of  this  appa- 

ne,with  much  neatness  trifling  expense. 

And  as  the  knowledge  of  chemistry  is  founded  on  pi 
ileal  .   we  cannot  hope   to   pursue  the  study 

with  .  i .  without  performing  such  prOci 

most  or'  the  capital  generalities  of  tin       i    u    ,  and  also  such 
ling,  analogy,  and  a    laudable  desire    of  experi- 
menting,   never  fail   to  suggest  to  those    whose  taste  and 
talents  lead  them   that  way.     Tim  mode  of  study  is   the 
se,  in  the  most  common  operatibns  of 
chemistry,  a  vast  number  of  small  facts  o<  - 
cur,  v  ;  not   mentioned  in  book  =  ,  but  are  Essential 

to  be  known:  if  they  were  described  as  often  as  thev  present 
themselves  in  practice,  a  great  loss  of  time  would  follow, 
because  they  are  too  numerous  and  too  minute,  and  no  ad- 
vantage would  be  gained  in   perspicuity.      It  is  the  know- 
ledge of  these  facts  which  distinguishes  the  expert  operator 
from  the  bungler,  and  this  knowledge  can  only  be  acquired 
lual   practice    or   manual  application;    and   not  from 
ing,  nor  public  lectures,  or  other  means. 
To  give  effect  to  operative  researches,  the  most  celebrated 
philosophers  have  furnished  collections  of  instruments  of 
rimenl  to  facilitate  the  attainment  of  practical  know- 
The    bare   mentioning   of  some  of  them  will  be  a 
sufficient  proof  of  what   has  been  stated.     The   blow-pipe 
apparatus  ot  Bergman  :  the  pocket  laboratory  of  Cronstedt  ; 
the  travelling  chest  of  chemical  re-agents  tling;  the 

oeconomical  laboratory  of  GuytonMorveau  ;  the  mineralo- 
gica!  chest  for  lysis  of  soils  and  manures,  lately  re- 

commended by  the  illustrious  Professor  of  the  Royal  In- 
stitution*; and  many  others,  are  too  well  known  to  render 
further  observations  concerning  the  utility  of  the  above 
star 

Emboldened  by  these  proceedings,  I  presume  it  cannot 

be   thought   foreign   to  the  views  of  a  journal  which  pro- 

s  to  be  consecrated  to  the  diffusion  of  chemical  know- 

e  the  public  a  sketch'of  a  Portable 

neralogic      .  ich  is  designed  chiefly  for  those 

Cultivators  of  min  d  science,   whose  means   of  in- 

ir  on  the  Analysis  of"  Soils, 

diligence 
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diligence  in  experimental  pursuits  are  limited,  or  who 
have  neither  leisure  nor  inclination  to  operate  in  the  labo- 
ratory. The  approbation  which  this  portabje  collection  of 
instruments  has  met  with  among  the  mineralogical  public, 
aiul  the  sanction  which  1  have  received  concerning  it  from 
different  quarters,  give  me  reason  to  believe  ii  has  pr.       1 

il ;  indeed  J   feel   no  hesitation  to  say,  that    |he  as 
ance  which  this  collection  of  instruments   ami  tests  i- 
pable  of  rendering  to   th:;se   who  are   not   without  some 
tincture  of  science,   may   promote  the  diffusion  of  kri 

is  of  the  student,  it  may 
enable  the  young  mineralogical  chemist  to  acquire  readilv 
such  information  concerning  a  mineral  he   n  witti 

in  his  travels,  or  elsewhere,  as  is  sufficient   to  deter; 
the  uses  to  which  the  substance  may  be  applied.     And  it  is 
from  a  want  of  mineralogical  inquiries.  ailarly  an 

men   of  landed   property,   that    useful    minerals   have  i 
been  overlooked  ;  and  many  valuable  products  might  pm- 
bahly  be  discovered  m  situations  where  they  are  least   ex- 
pected by    landlord   of  tenant  ;  because    a  general    know- 
of  the  composition  of  minerals  (or, I  yore  cor- 

rectly, what  a  body  contains,  and  nutiiow  unnh.)  is  usually 
sufficient  to  direct  their  application  to  b<  ses. 

ConleMs   of  the  !  d       'ory  ere   ! 

foUuu  ing : 

CHEMICAL  APPAftATOS    AND  INSTRDMK 

A  lamp-furnace  with. Argarid's  lamp.     Fig.  !. 
A  bal  :    constructed  -is  allows  it   to 

statically,  with  accurate  sets  ol 
Crucibles  ;  of  silver,  porcelain  biscuit 

3 .  3 .  3.  3.  &c. 
A  spirit-lamp.     Fig,  -1.    ~ 
A  magnetic  needle  and  stand.   Fig.  5. 
An    assort rnenL    of    flat-bottoi  .s  of 

porcelain  biscuit  *. 
A  blow -pipe  (Fis.  fi.) — A  blow-pipe  fow 

of  plalina,  a  blow-pipe  spoon,  and  plat  in  a  foil. 
Watch  glasses  in  sizes  for  evaporating  small  quantities  of 

fluids. 
A  copper  sand-bath  to  fit  the.Argand's  lamp. 
An  apparatus  for  drying  precipitates  at  certain  temperatures, 

and  also  for  evaporating  i:.  .J, 

*  The  articles  named   without  a   figure  -  - 

.   .  perspective  .. 
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A  hand  mortar  of  Wedgwood's  ware.    Fig.  8. 

Glass  funnels  in  sizes.    Fig.  9. 

A  cubic  inch  and  ounce  avoirdupoise  measure.     Fig.  10. 

Spatulas  of  steel,  silver,  and  ivory. 

Glass  retorts  and  receivers.  Fig.  11. 

A  deep  magnifier. 

Cylindrical  gla$8  tubes,  for  observing  the  changes  pro- 
duced in  small  quantities  of  fluids,  by  tests,  Sec. 

An  iron  ladle  for  roasting  ores,  &c. 

A  steel  anvil  and  hammer. 

A  collection  of  matrasses,  flasks,  and  assay  jars,  in  sorts  and 
sizes,  for  effecting  solutions,  digestions,  Sec.    Fig.  12. 

A  steel  graver  for  examining  the  degrees  of  hardness  of 
minerals. 

Chemical  ton^s,  for  removing  crucibles  out  of  the  fire. 

Polished  bars  of  zinc,  copper,  and  iron. 

A  levigating  mortar.    Fig.  13. 

Glass  rods  lor  stirring  corrosive  fluids. 

A  piece  of  hardened  steel — Pieces  of  well-burnt  charcoal — 
A  blow-pipe  candle — Phials  of  all  sorts — Unsized 
filtering  paper — Strips  of  bladder  for  luting,  and  sundry 
other  small  articles'. 


RE-AGENTS,  TESTS,  AND  CHEMICAL  PREPARATIONS. 


Sulphuric  acid. 

Nitric  acid. 

Muriatic  acid. 

Tincture  of  turmeric. 

Alcohol. 

Borax  deprived  of  its  water 

by  heat. 
Muriate  of  gold. 
Muriate  of  barytes. 
Liquid  ammonia. 
Nitrate  of  silver. 
Potash. 

Succinate  of  soda. 
Hydrate  of  barytes. 


Muriate  of  platina. 
Oxalate  of  ammonia. 
Acetite  of  silver. 
Tincture  of  galls. 
Tincture  of  cabbage, 
Prussiate  of  potash. 
Phosphate  of  soda. 
Black  fiux. 
White  fiux. 
Muriate  of  ammonia. 
Nitrate  of  potash. 
Nitrate  of  lead. 
Litmus,  turmeric  and  Brazil 
wood  papers. 


Muriate  of  tin. 

A  person  provided  with  such  an  assortment  of  instru- 
ments, tests,  8cc.  may  perform  the  analysis  of  any  ore, 
earth,  or  other  substance  of  the  mineral  kingdom.  He 
mav  perhaps  occasionally  want  a  few  other  articles  which 
are  not  contained  in  the  chest :  but  all  these  may  easily  and 
instantly  be  prepared;   and  others,  such  as  the  common  or 

impure 
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impure,  acids  and  alkalies  of  commerce,  are  to  be  had 
everv  where.  All  the  instruments  and  bottles  are  arranged 
in  such  a  manner  that  they  may  be  seen  at  one  view  when 
the  chest  is  open,  and  they  are  so  packed  that  they  may 
readily  be  taken  out ;  and,  when  replaced,  fit  in  such  a  way, 
that  the  whole,  when  the  chest  is  locked,  may  be  turned 
upside  down  without  risk  of  receiving  injury. 

Conipton-Street.  Soho,  FREDRICK  AcCU.W. 

Marcii  l,  1811. 


XLIV. — Observations   and    Experiments  concermhg   Mr. 

Davy's   Hypothesis    of  Electro-chemical  Affinity. — By 
M.  Donovan,  Esq. 

[Concluded  from  p.  233.] 

\\  hen  water  is  decomposed  by  means  of  metallic  wires, 
which  have  an  affinity  for  oxygen,  the  wire  conveying  po- 
sitive electricity  becomes  oxidated.  When  a  platina  wire 
is  employed,  it  does  not  oxidate.  But  by  the  hvpothesis 
the  union  ought  to  take  place;  for  the  platina,  naturally  po- 
sitive, has  its  energy  considerably  exalted,  and  consequently 
should  unite  with  as  much  force  to  negative  oxygen  as  anv 
other  metal  under  the  same  circumstances.  The  matter  is 
simply  thus:  The  cause  of  combination  is  attraction,  the 
cause  of  attraction  is  existence  in  differently  electric  states  : 
the  more  energetic  these  states  are,  the  more  violent  is  the 
attraction.  Mr.  Daw's  words  on  this  part  of  the  subject 
are:  "  As  the  chemical  attraction  between  two  bodies 
seems  to  be  destroyed  bv  giving  one  of  them  an  electric 
state  different  from  that  which  it  naturally  possesses,  that  is, 
by  bringing  it  artificially  into  a  state  similar  to  the  other, 
so  it  may  be  increased  by  exalting  its  natural  energy.  Thus, 
while  zinc,  one  of  the  most  oxidable  of  the  metals,  is  inca- 
pable of  combining  with  oxygen  when  negatively  electrified 
in  the  circuit,  even  by  a  feeble  power;  silver,  one  of  the  least 
oxidable,  easily  unites  to  it  when  positively  electrified;  and 
the  same  thing  may  be  said  of  other  metals."  In  the  in- 
stance present,  the  oxygen  is  in  the  negative  state,  the  pla- 
tina is  strongly  positive,  and  precisely  in  the  same  circum- 
stances as  the  silver  in  Mr.  Davy's  instance.  Why  then 
do  they  not  combine  with  violence*  ? 

It 

*  In  the  Philosophical  Magazine,  vol.  xxziii.  p.  88,  we  find  the  following* 
from  a  Correspondent  : 

"  Mr.  Davy  showed,  by  a  refined  application  of  his  principles,  that,  in  the 
decomposition  of  a  neutral  salt  in  solution,  the  order  of  the  arrangement 

Q  3  Tarie?. 
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h  w  m  as  if  this  one  fact  were  suflficienl  to  esta- 

blish a  decided    difference   betweep   chen 
electr  '  ■  ion  j  since  the  form  nt,  where 

the  latter  is  present  in  an. eminent  de 

Pursuing  this  reasoning1,  we  find  lhat,  at   ilie  other  wire, 
hydft  solved      Mr.  Davy  has  shown  that    the 

oxidable  metals  easilv  unite  to  oxygen  when  their  opposite 

are 'exalted.-      Such    is  the  case    with   silver. 
since  silver  in  its  natural  state  has  little  attraction  tooxygcn, 
and  since  in  its  exalted  state  it  easilv  unites,  is   it  an  unfair 
Conclusion,  that,  if  made  strongly  negative,   it  should  unite 
also  to  hydrogen?    for,  as  the  cause  of  combination  is. the 

in  both,  we  ought  to  obtain  the  coni|  ound  of  - 
with  hydrogen  as  well   as  that  with  oxygen.     If  tin 

difference  in  the  circumstances,  it  is  that  silver  has  na- 
turally some  attraction  to  .  ,<\   n  me  to  hydrogen  ; 
'i  would  cause  tiie  combination  with  the  former   to   be 
somewhat  more  quickly  formed  than  that  with  the  latter. 

Having  now  shown  instances  of  bodies  indifferent  states, 

not  combining,   1  proceed*  to  the  next  position,   that  "  bo- 

in  similar  states  do  combine. n 

With  a  view   of  ascertaining  by  direct  means    whether 

bodies  in  similar  states  of  electricity  do  combine,   I  made 

the  following  experiment. 

Two  cylindrical  vessels  (Fig.  i ,  Plate  V.)  one  of  gl 
the  other  of  metal,  are  connected  by  a  stop-cock  in  such 
a  manner  that  the  cock,  when  open,  allows  all  the  fluid  of 
one  vessel  to  flow  into  the  oilier.  The  vessels  are  i 
and  have  each  a  wooden  stopper,  through  which  a  conduc- 
tor forms  a  communication  between  an  electric  machine 
and  the  fluid  within.  There  arc  quadrant  and  pith-ball 
electrometers,  the  ends  Of  which  also  plunge  in  the  fluid. 
The  i;sc  of  the  conductors  is  to  throw  in  an  electricity,  which 
must  in  both  be  of  the  same  kind,  as  it  is  furnished  from 
the  same  source;  but.  to  prove  it  beyond  doubt  is  the  u^c 
of  the  pith-balls,  and  can  readily  be  done  with  sealing- 
in  the  usual  manner.     The  quadrant  electrometers  in- 

varies.     When  c  Combine  with  and  art 

ed  to  trans]  ty,  itive  win 

and  repels  I  id  alkali      Bi>t  when 

fare  not  ele  trie  attraction  and  ail  the  phenomenon 

I,  as  before,  art  attracted  by  the  positive  pole ; 
but  j  he  plarina,  ey  instantly  re- 

■  power  to\. 

■ 

I    COIl- 

;tibu  lu  the  which  he  iuteuds  to  »uj 

die ate 
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die  ate  the  equal  intensities  of  the  powers  thrown  in.  The 
vessel  a  is  made  df  metal,  lest  it  should  be  thought  that 
the  change  resided  in  the  surface  if  made  of  trjass,  and 
contains  a  quantity  of  oxalic  acid  in  solution.  The  other 
vessel  b  contains  solution  of  lime,  which  being  naturally 
positive  admits  the  use  of  glass  for  the  convenience  of 
seeing  the  result.  Tiic  stop-cock  is  furnished  with  a  long 
insulating  handle,  and  the  whole  is  set  on  an  insulated 
stool.  Matters  being  in  this  state,  a  lull  stream  of  positive 
electricity  was  poured  in  from  a  very  powerful  machine, 
through  tiie  two  conducting  wires.  After  the  pith-balls 
were  proved  bv  wax,  and  the  quadrant  electrometers 
served  10  stand  the  same  number  of  degrees,  the  stop-cock 
was  turned  by  its  glass  handle.  On  the  mixture  taking- 
place,  the  oxalate  of  lime  immediately  ed. 

using  emptied  and  dried  the  apparatus,  the  whole  was 
arranged  as  before.     The  metallic  vessel  eon:     .  lution 

of  oxalic  acid,   th  I    was  empty.     A  stream  of 

electricity  was  poured  into  the  solution,  and  the  stop-cock 
meanwhile  opened  :   when  the  fluid  tone  .  f  the 

pith-balls  in   /•,   the   pith-balls  immediately  diverged  with 
positive  electricity;  clearly  demonstrating  th; 
lution  had  carried  with  it  positive  electric 

In   the    experiment   the   agency    of  negative    cl 
cannot   be  inspected.     If  any  had 
contact  of  the  two  solutions,  it  must  have  been  im 
destroyed  by  the  constant  streams  pouring  in  from  the  ma- 
chine.   I  made  use  of  oxalic  acid  and  lime,.th<  ances 
being   instanced    by    Mr.  Davy  as  remaininj  rent 
:g  when  separated. 

Oxygen  and  substances  in  which  oxygen  j  ates, 

as  acids,  are  attracted  to  positively  electrified  surfaces,  and 
are  repelled  by  surfaces  negatively  electrified.  These  bodies 
are  therefore  themselves  in  the  negative  state.  if   for 

example,  phosphorous  acid  be  negative  and  oxygen  in  the 
fame  state,  why  have  these  substances  so  strong  an  a 
tion,  and  why  do  they  combine  to  form  phosphoric  acid? 
It  might  be  said  that  the  phosphorus  in  the  acid  being  po- 
sitive, although  combined  with  oxygen  in  the  negative 
slate,  but  not  to  saturation,  yet  has  an  excess  of  positive 
electricity,  and  that  this  excess  attracts  the  additional  quan- 
tity of  negative  oxygen.  Were  this  the  case,  phosphorous 
acid  with  us  positive  excess  should  be  repelled  by  the  posi- 
tive and  attracted  by  the  negative  pole;  which  is  not  only 
contrary  to  fact,  but  contrary  to  the  hypothesis. 

I  cart 
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I  ran  also  produce  instances  of  bodies  neutral  *  witfi  re- 
gard to  attraction,  which  combine  with  the  most  ii  t 
force.  Potassium  has  an  amazing  attraction  for  ox 
their  combination  is  quick,  and  the  heat  and  light  in' 
'I'he  result  of  all  such  powerfully  energetic  attractions  is  a 
compound  which  is  neutral  as  to  other  bodies.  Such  a 
bodv  is  also  water.  Here  then  arc  two  neutral  bodies 3  and 
yet  so  powerful  is  their  affinity  for  each  other,  that  in  or- 
dinary processes  we  never  obtain  potash  free  from  water. 

Mr.  Davy  seems  to  place  great  reliance  on  the  fact  that 
a  copper  wire  which  is  naturally  positive,  when  made 
negative,  will  not  he  acted  on  by  nitrous  acid,  which  is  na- 
turally negative.  This  however  proves  nothing  ;  for  it  does 
not  follow  that  it  is  dectrtc  repulsion  which  prevents  the 
combination:  and  if  it  did  follow,  it  would  be  far  from 
proving  that  combination  is  caused  by  electric  attraction. 

Having  now  given  examples,  in  which  combination 
ought  to  take  place,  and  does  not,  as  well  as  instances  in 
winch  combination  does  take  place,  and  ought  not;  I  shall 
proceed  to  some  general  remarks. 

There  are,  I  think,  a  variety  of  facts  inexplicable  by  the 
agency  of  electricty,  which  are  easily  accounted  for  if  at- 
tributed to  affinity  :  for  instance,  the  various  attractions 
coexisting  in  certain  ?alls.  Let  the  example  of  super- 
phosphate of  potash  be  selected,  the  component  principle? 
of  which  have  been  already  mentioned.  Positive  phos- 
phorus unites  to  negative  oxygen,  forming  phosphorous  acid; 
and  this  must  be  supposed  to  be  still  positive,  as  it  unites 
with  another  dose  of  negative  oxvgen,  forming  phosphoric 
acid.  Positive  potassium  combines  with  negative  oxygen, 
forming  potash :  this  being  positive  has  an  attraction  to 
the  negative  phosphoric  acid:  they  combine,  and  form  phos- 
phate of  potash  ;  which  must  be  still  positive,  as  it  has  an- 
other attraction  to  an  excess  of  acid  :  this  additional  dose  en- 
ters into  union,  and  at  length  there  is  formed  super-phosphate 
of  potash,   which   has  also  an  attraction  to  water,,  forming 

*  "  Similar  elTccts  may  he  conceived  to  occur  in  the  case  of  oxygen  and 
hydrogen,  which  form  water,  1  body  apparently  neutral  in  electrical  energy 
to  most  other  sub  tances:  and  we  may  reasonably  conclude  that  there  "*j  the 
same  exaltation  of  power  in  all  cases  of  combustion.  In  general,  when  the 
different  energies  a.e  strong  and  in  perfect  equilibrium,  the  combination 
ought  to  be  quirk;  the  beat  and  light  intense, and  the  new  compuund  in  the 
neutral  stale.  This  would  seem  to  be  tHe  case  in  the  instance  just  quoted, 
and  in  the  circumstances  of  the  union  of  tiie  strong  alkalies  and  acids.  But 
\vhcn  one  energy  is  feeble  and  the  other  strong;  all  the  effects  must  be  less 
vivid;  and  the  compound,  instead  of  being  neutral,  ought  to  exhibit  the  ex- 
cess of  the  stronger  energy. ' — Davy's  Uukuiu/t  Lit  h  re.  Phil.  Trans. 

the 
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the  crystals  of  this  salt  :  and  lastly,  the  water  itself  is  a 
compound  of  oxygen  and  hydrogen,  united  by  a  very  power- 
ful attraction. 

Here  are  no  less  than  fourteen  electric  attractions  form- 
ing seven  combinations,  ail  operating  quietly  together.  Is 
it  possible,  From  any  thing  we  know  of  electricity,  to  form 
a  definite  idea  of  so  many  complicated  powers;  so  nicety 
balanced  too,  that  in  some  instances  the  smallest  touch, 
nay,  the  friction  occasioned  by  failing  throxrgh  air,  is  suf- 
ficient to  make  them  arrange  themselves  in  a  new  order, 
and  the  change  is  attended  by  the  most  violent  effects  ? 

By  admitting  that  these  combinations  are  caused  by  an 
attraction  sui  generis  called  affinity,  which  is  an  essential 
properly  of  matter,  the  explanation  becomes  extreme!? 
easy.  But  the  difficulty  of  the  other  is  liot  surmounted  by 
supposing  with  Mr.  Davy  that  electricity  is  no  more  than 
a  property  of  matter  For,  beside  that  the  hypothesis  is; 
inadmissible,  a-  shall  be  presently  shown,  we  know  thai 
the  facts  are  objects  of  sense  convincing  and  unalterable, 
whatever  conceptions  we  may  have  of  that  power  which 
occasions  their  production. 

I  shall  now  state  my  reasons  for  affirming  t Ti at  electricity 
is  a  fluid  sni  generis.  If  electricity  be  a  properly  of  matter, 
it  ought  to  be  inseparable  from  matter:  we  can  have  no 
clearer  conception  of  a  property  abstracted  from  matter, 
than  we  can  of  colour  independently  of  the  body  coloured. 
If  it  be  shown  that  ii  is  separable,  it  necessarily  follows  that 
it  is  an  absolute  substance ;  as  the  moment  it  is  separated 
it  ceases  to  be  a  property.  That  we  do  obtain  it  in  an  in- 
sulated siate  is,  J  think,  shown  by  experiments  with  the 
Torricellian  vacuum.  Do  we  not  see  streams  of  electricity 
pervade  the  vacuum*?  Can  we  not  detect  it  in  its  pro- 
eress  bv  its  effects  ?  It  is  clearly  shown  also  by  holding  a 
quire  of  paper  in  the  interrupted  circuit  of  a  battery.  On 
making  the  discharge,  die  paper  is  perforated  with  violence; 
and  we  see  a  prodigious,  volume  of  condensed  electricity. 
What  has  done  this  ?  Is  it  done  by  that  which  has  no  more 
existence  per  se  than  solidity,  extension,  or  figure3  have  with- 
out substance;  which  is  no  more  separable  from  matter, 
than  splendour,  tenacity,  ductility,  from  metals  ?  If  it  be 
not  a  substance,  what  causes  the  smell  and  taste  so  ap- 
parent from  electrified  points  ?     It  is  not  caused  by  particles 

*  If  air  be  entirely  absent,  it  i*  true  the  light  is  much  less  perceptible   if 
at  all ;  but   that  electricity  still  p..-.  .J  by  the  divergence  of  balls 

commuted  bv  conductors  with  the  vacuum. 

driven 
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driven  off  from  the   points,  so  small  in  quantity  as  not  to 

■  ime  ha>  e  assi  i  ted  ;  h>r  the 
smell  me,  whatever  be  the  subsume 

which  t(.  Lastly,   I  would  know  what  is  it 

which  diffuses  itself  from  one  conductor  ov(  r  the  bui  li 
»er,  when  ■  d  by  a  great  which  in 

:ts  the  org)  -  'usation  with  every  effect  of  m 

ft  is  pretty  c  '    known  that  ci  era  into  che- 

tnbination  with  bodies;  and  that  it  is  a  really  che- 
,  Hived  by  the  mutual  change  of  pro- 
nnsequenl  on  the  union.  Thus  ice  combining 
with  free  calorie  forms  water;  the  ice  has  lost  its  solidity, 
the  caloric  is  become  insensible.  Are  we  to  suppose  that 
calorie  is  in  a  state  differently  electrical  from  that  of  water? 
The  powerful  attraction  must  be  all  on  the  side  of  the  ca- 
loric, as  water  is  said  to  be  neutral  with  regard  to  other 
bodies;. 

The  hypothesis  gives  no  satisfaction  concerning  the  se- 
paration of  oxvgen  from   various  bodies  by  light.     Is  t h i .-. 
tance  also  possessed  of  electric  energj  ? 
It  is  scarcely  possible  to  conceive  how   the   firm  com- 
binations with  which  we  are  acquainted,  can  be  occasii 

o  weak  an  attraction  as  that  oJ  electricity;  and  the  less 
so  when   it  is  considered  how  very  small  is  the  quanti 
this  power  apparent  in   these  ven  experiments  which  gave 
origin  to  the  hypothesis  of  electro-chemical  attraction. 

The  contact  of  verv  large  surfaces  almost  always  requires 
to  be  mad  times  before  the  gold  leaves  of  Bennett's 

electrometer  are  sensibly  affected.  Every  one  is  acquainted 
with   the  an:;!.  •     isibility   of  this   instrument.     V 

must  be  the  effect  of  a  single  contact  of  one  pair  of  atoms? 
Yet  it  is  certain  that  the  attraction  of  one  pair  of  atoms  is 
of  as  great  intensity  as  the  combined  powers  or  all,  however 
great  the  quanti,tv.    Tl  ly  is  considerably  increased, 

if  we  suppose  that  the  electr  f  heterogeneous  bodies 

exist  in  an  absolute  state.  Thev  must  then  oe  so  feeble  as 
not  to  be  appreciable  by  the  most  delicate  instruments  in 
our  p<  n  ;  bi  side  that,  in  the  latter  ease,  the  agency  of 

electricity  must  he  entirely  supposititious.  The  following 
experiment  of  Mr.  Davy's,  1  think,  tends  to  confirm  my 
objections  against  the  efficiency  of  electric  agency. 

.  Davy  heated    together  a  plate  of  copper  and  a  plate 

ilphur.     The  electricity  which  was  scarcely  sensible  at 

5G°,  even  to  a  condenser,  became  only  powerful  enough 

at   IQO    ti  ?e  of  th  -  without 

:(  a- 
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condensation.      They   increased   in  a  higher  ratio  as    the 

ached  its  point   of  fusion;  at  a  li;t!e  above 

h  the>e  bodies  combine  with  the  evolution  of  light  and 

The  electricity  at  100°  was  barely  sufficient  to  make 
the  gold  leaves  diverge.  Flow  extremely  low  must  lave 
been  its  intensity  !  for  it  is  certain  thai  the  'eaves  of  Ben- 
nett's electrometer  diverge  with  almost  any  change  in  the 
surrounding  nvedia.  Thus,  if  powdered  chalk  be  blown 
from  the  nosle  of  a  bellows  upon  the  brass  cap,  the  leaves 
diverge;  or   it   is   only  necessary  to  let   the  chalk   powder 

i  the  can.      Can  it  be  supposed,   al  elec- 

tricity increased  in   a  ratio  somewhat  p  towards   the 

melt:.  of  sulphur,  which  is  226°,  ivv  an  in- 

;li  must  be,  could  cause  a  com 
tended  by  sue')  a  violent  extrrcatioa  of  he   i  ight  ? 

rso  :>ave  made  some  experiments  on  the  coutacls  of 
different  substances.  A  plate  of  insulated  copper  and  a 
plate  i  were  heated  to  about  130°.    When  separated, 

each  caused  a  divergence  of  the  gold  lea\t-  electricity 

was  always  weak.    Once,  when  the  si 

bad   acquired    exquisite  sensibility,    and 
under  these  circumstances  the  dive. 
considerable.     1  never  afterwards  succee 

A  plate  of  sulphur  diu\  a  plate  of  glass,  when  he  . 
afterwards  separated,  caused  a  very  .  gence  of 

the  gold  leaves.      When  the  glass  on  one.  side  wa>  c< 
with  tin  roil   equal   to  the  diameter  of 

J   as   before, 
These  experin  .    coincide  with   & 

3SJ  r.  \  ffereut  manm    . 

that,  whe       i  mel  .  J  to   so 

■ 
hut  that  the  t  r  if  the  e 

toatcd  «  ith  metal. 

I  repeated  }  va- 

riation.     I  poured  ulpbur  on 

cemented  on  an  insulating  handle. 
tricity  v..  ng  that  it  attracted    large   pith-bal 

y  as  it  exciu  »ng  friction.     The  inte 

of  th  ias  much  lower.    These  experiments  of  melted 

sulphur  do  not  differ  I  of  the  heating  of  sulphur 

made  by  Air. Davy,  otherwise  than  that   the  former  ri 
is  more  decisive  ;  a  complete   contact  is   formed.,  and  the 
heat  is  general  and  equal,  ,    ..s  are 

pin  us 
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>ti)ui  found  that  when  two  plat<  uch  a?  are 

used  for  looking-glasses,  were  pressed  together  and  after- 
wards .!.  they  acquired  a  strong  electricity*  but  dif- 
ferent in  ea«  li  plate. 

These  experiments  can  be  only  per  formed  under  cc; 
circumstances  of  th<  atmosphere, as  when  the  air  is  dry  and 
ihe  sun  shining  Blrongly. 

h  Mr.  Davy*s  experiment  be  sufficient  to  ground  the 
supposition  that  sulphur  and  copper  combine  by  the  attrac- 
tion of  their  different  electricities,  I  have  the  same  grounds 
for  supposing  that  copper  and  glass,  sulphur  and  idais,  or 
is,  unite  chemicallvj  since  by  contact  they 
produce  different  states  of  electricity. 


Having  made  a  statement  of  the  principal  objections 
which  occurred  respecting  the  electro-chemical  doctrines 
of  combination,  1  shall  now  proceed  to  notice  whatever  rer 
mains  on  decompositi  i  . 

The  manner  of  decomposition  in  general  has  been  already 
noticed.  1  an)  now  prepared  to  enter  on  this  branch  of 
the  inquiry  more  minutely. 

.Mr.  Davy  has,  in  different  parts  of  his  writings,  given 
two  modes- in  which.  dCcompostion  is  effected,  each  of 
which  \  conceive  to  be  essentially  different  from  the  other. 

1.  That  the  electricity  of  each  pole  attracts  that  princi- 
ple or  the  compound  which  is  an  opposite  state  of  itself, 
and  repels  the  principle  which  is  a  similar  state;  and  that 
this  happens  at  both  p< 

2.  That  the  electricity  of  each  pole,  where  it  is  in  con- 
tact with  the  compound,  brings  the  component  principles 
into  -  slates,  and  thai  they  consequently  repel  each 
other. 

I  si  Four  to  show  that  decomposition  cannot  he 

produced  according  to  either  of  these  positions.  This  I 
hope  to  accomplish  bv  proving, 

1.  That  the  interchange  or  electrical  powers  ought  not 
'to  cause  electro- motion  in  the  principles  of  the  compound  : 
and,  allowing  electro- motiou,  that  combination  and  not  de- 
composition ought  to  take  place. 

-2.  That,  if  the  decomposition  of  combined  bodies  be 
caused  by  the  repulsion  of  similar  states  artificially  ac- 
quired, both  principles  of  the  compound  ought  to  be  found 
state  collected  round  the  polar  wires. 

Bcgu  nis  g  with  electro-motion,  it  is  evident  that,  in  th<* 
soiuti  •  .  salt,  we  must  suppose  ;i  number  of  particles 
surrounded  by  water.    That  water  is  a  conductor  of  thai 

electricity 
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electricity  which  is  supposed  to  cause  combination  has  been 
alreadv  shown.  Whether  it  be  a  conductor]  of  such  in- 
tensities as  the  Voltaic,  is  perfectly  immaterial  to  the  in  — 
qnirv.  When  in  the  saline  solution  arc  immersed  the 
polar  wires,  the  latter  as  usual  esert  their  attractions  in 
concert  to  the  opposite  electricities  pf  the  saline  elements, 
It  becomes  a  question,  Why  do  not  the  electricities  of  the 
decomposed  elements  pass  through  the  iluid  conducting 
medium  towards  the  poles,  without  carrying  also  the  ele- 
ments with  which  they  were  combined  ?  for  the  original 
electricity  of  the  elements  is  immediately  annihilated  in  its 
passage  towards  the  poles.  Consequently  all  attraction 
between  it  and  the  element  with  which  it  was  combined, 
must  be  destroyed.  Besides,  in  all  our  experiments,  we 
find  that  to  produce  attraction  or  repulsion  it  is  necessary 
to  have  an  electric  interposed  between  the  body  acting;  and 
the  body  acted  on. 

It  is  next  to  be  examined  how  far  decomposition  can  be 
effected  in  the  manner  stated. 

It  is  an  axiom,  that  a  force  cannot  be  overcome  by  a 
force  which  is  not  greater.  Then,  if  a  quantity  of  artificial 
electricity  thrown  into  a  compound  occasion  decomposition, 
that  electricity  must  be  possessed  of  superior  intensity.  We 
will  suppose  it  the  positive  power  thrown  into  solution  of 
sulphate  of  potash.  The  first  effort  of  the  superadded 
power  will  be  to  attract  the  negative  acid,  which  will  be- 
come saturated  or  neutral.  The  second  effort  will  be  to 
combine  with,  and  to  exist  sensibly  and  absolutely  in,  thi 
neutral  acid.  Thus  the  acid  which  was,  in  the  combination, 
negative,  is  now  positive.  The  alkali  suffers  this  change  con- 
versely, and  becomes  negative.  We  have  now  ail  the  con- 
ditions as  they  primarily  existed  for  producing  combination  ; 
with  this  difference  only,  that  the  attractions  or  the  bodies 
are  by  far  more  intense:  for,  if  otherwise,  the  original  com- 
bination would  never  have  been  broken.  Why  then  do 
diey  not  combine  with  increased  force?  And  why  are 
they  attracted  to  these  very  poles,  which  being  in  similar 
states  should  violently  repel  thtm?  Independently  of  in- 
creased intensity  there  are  two  powerful  causes  operating  to- 
favour  combination  ;  one  only  of  winch  tended  to  sustain 
the  original  salt.  first,  the  bodies  are  forced  to  approach 
directly  by  their  reciprocal  attractions :  and  indirectly  by 
the  strong  repulsion  of  the  similarly  electrified  poles.  Con- 
sequently they  should  pass  to,  and  occupy  the  situation  in, 
the  fluid  where  there  is  least  resistance ;  namely,  the  mid 
die  point,  where  the  repulsion  of  one  pole  ends  and  the 

attraction 


ns,     Thi  •  mbiuatiou,  :1 

not  perm  to  be  sustained  while  the 

<.  xl  it  I  heir  influence. 
Lei  (ejections  i(i  I  uposition  of 

by  Voltaic   electricity.     When   the  polar  wires  ;nc 
immersed  in  a  v<  water,  the  positive  wire  atl 

•  vgen,  anti  repels  ihe  hydrogen;  lh< 
wire   attracts   the   positive   hydrogen,   and  r< 
During  ti  is,  the  negative  oxygen  and  the 

live  I  must  meet  and  unite,  again  forming  water. 

ox  vgen  and  hydrogen  attracted  to  thci 
parate  pol  loqukc  a 

similar  lo  that  of  the  polar  wire,  in  consequence  of  which 
must  be  repelled;  and  the  com  during  its 

repulsion  must  be  directed  by  the  an  I  the  opposite 

pole.     'Ih  -  repulsion  taking  place  at  each  pole,  the  g 
.  Ptronely  electrical  in  different  si 
Id  in  their  at:  cross,  meet  and  unite-;  for  their 

I    combination  is  considerably  increased  :  and  thus 
I  be  pecon 

ity  it  c?u  be  shown,  that  they  ought 
not  to  unite,  it   ultimately  comes  t<>  this,,  that  the    . 
will  (  each  other,  and  .will  pass  to  poles  which,  being  in 

and  alt   rwards  repel  them;  and 
:>.  continual  series  of  ns  and   r  will 

x — precisely  in  the  B&me  manner  as  a  suspended  pith* 
iiue  to  play  between  two  jars  differently 
ed  to  <>nc,  repelled  from  that  and  attracted  to 
the  other,  so  l<  tins  contrariety  of  power  in 

the  jars.     This  example  is  applicable  by  a  direct  anal 
But  whether  the  gas  do  or  do  n.  ne,  a  bubble  ought 

never  to  be  discharged  m  a  sen  e. 

With  a  view  to  ascertain  whether  or  not  w..  >m- 

;  at  the  central   point,   as   supposed   by  .  ;' ,  I 

;nade  the  following  experiment.      (Si  e  f?g.  2.) 

lube  filled  with   dry  powdered  muriate  of  lime, 
sed  a  i  latina  wire  hermetically  sealed  ut 

irface, 

ent  part,  i  i. 
b\  it ;  aiid  the  t;.  and  in 

■ 
conipoaitio-.  ilit  particles  from 

.  -       .  .. 
matter,  ant)  the  i  [ous  to  that  of  two  portions  i  of  soda 

I   by  disti  I  is  repelled 

sidej  and  soda  from  tin;  positive  ade,  and  Diuriau 
- 


Mr.  Davy's  Hypothesis  of  Ehciro-  ckem  vnily.  255 

both  ends,  was  placed  horizontally  on  a  small  glass  pillar; 
ruts  of  The  platina  wire  projected  beyond  the  extremi-. 

f'  the  tube,  and  terminated  in  two  small  hooks.  From 
these  hooks  on  each  side  were  suspended  small  bell-glasses, 
in  each  or' which  was  contained  a  platina  wire  sealed  at  th.e 
top;  the  latter  wire  passed  through  the  bell, and  formed  the 
connexion  with  the  hooks.  The  lower  ends  of  the  bells, 
which  were  open,  were  immcrged  in  small  glasses,  and  both 
bells  and  glasses  were  tilled  with  distilled  water.  The  con- 
ducting wires  which  proceeded  from  the  battery  were  armed 
with  a  slender  piece  of  well-burnt  charcoal.  Each  piece 
of  charcoal  was  plunged  in  the  water  of  the  glasses; — so 
that  the  electricity  was  conveyed  from  the  charcoal  to  the 
wire  in  the  hell.    Here  the  decomposition  comi  .  The 

electricity  was  conducted  through  the  wire  in  the  hori- 
zontal tube;  from  thence  to  the  wire  in  the  second  be  1.1, 
where  another  decomposition  took  place,  and  at  length  to 
the  other  niece  of  charcoal.    [See  the  Piate.] 

Bv  this  arrangement  the  middle  point,  where  Mr.  Davy 
savs  water  is  recomposed,  was  muriate  of  lime,  which 
would  absorb  any  water  that  might  be  formed,  and  here  it 
might   reasonably  be  expected  to  be  found, 

Having  ascertained  the  exact  weight  of  the  horizontal 
tube  and  its  contents,  [  connected  to  the  apparatus  a  bat- 
tery of  100  pairs  of  4-inch  plates.  The  battery  was  kept 
in  a  state  of  activity  for  four  hours.  At  the  end  of  this 
time  oxygen  was  found  in  one  bell,  and  hydrogen  in  the 
other.  But  the  horizontal  tube  was  precisely  th.e  same 
weight  as  before,  notwithstanding  that  a  coi 
quantity  of  water  had  been  decomposed. 

Th.e  positive  wire  attracted  the  negative  oxygen,  and  re- 
pelled the  positive  hydrogen,  through  the  wire  and  muriate 
of  lime;  where  meeting  with  negative  oxvgen  repelled 
from  the  other  bell,  the  two  gases,  being;  in  different 

I  slates,  most  have,  as  Mr.  Davy  allows,  twitted  to  form 
water.  As  th.e  horizontal  tube  gained  no  weight  at  the 
end  of  the  experiment,  is  it  not  a  sufficientlv  ■  ranted 

conclusion   that   no    water   was   formed,   and   that    conse- 
quent the  theory  adven  for  the  evolution    of  pure  2,'ases 
must  be  erroneous  ?    These  gases,  it  conveyed  through  the 
wires,  must  have  passed  through  no  less  than  four  air- 1 
sealmgs.  Whv  should  these  gases  pass,  and  air  be  detained? 

We  now  come  to  the  second  position.  That,  decunp  isi- 
lion  is  produced  by  bringing  one  of  the  combined  sub- 
stances into  a  state  different  from  that  which  ;=  natural  to  it. 

VVhen  a  particle  of  a  compound  has  its  elements  thus 

brought 
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brought  into  similar  states*  it  is  certain  that  they  ruu:>t  ir- 
I    i  •  icli  other.     But  ii   is  equally  certain  that  they  i 

•  »(.>  repelled  from  thr-  polar  wire,  lor  it  is  also  in  i     i- 
mil ir  state.     The  elenu 

to  the  other  pol  .    The  i ime  thing  taking  [>lace  at  the  latter 

pole,  the  elements  tin  re  separated  o  he  same  man- 

attracted  to  the  opposite  pole.    During  the  whole, 

the  i  "t  the  one  pole  i.s  aided  by  the  attraction  oC 

the  other.  Applying  ihi*>  to  a  particular  example,  suppose 
to  sulphate  ol  potash  ;  we  know  that  potash  is  naturally  in 

the  positive  state:  when  the  sulphuric  acid  is  rendered  po- 
sitive hv  the  electricity  thrown  in,  the  two  substances  will 
repel  each  other;  hut  both  will  be  repelled  from  the  posi- 
tive and  attracted  to  the  negative  wire.  The  same  change 
is  produced  by  the  negative  wire;  in  consequence  of  which, 
acid  and  alkali  will  be  attracted  to  the  positive  wire.  Thus 
we  should  have  both  elements  in  a  separate  state  collected 
round  each  of  the  polar  wires,  if  this  be  followed  up,  ue 
shall  find  that  the  two  bodies  cannot  rest  for  any  length  of 
time  at  cither  pole,  constantly  acquiring  similar  states , — on 
which  account  an  endless  series  of  attractions  and  re  pul- 
sions will  ensue.  These  effects  happen,  if  the  substances 
in  different  states  be  supposed  to  pass  each  other  without, 
union.  If  they  do  not  pass,  the  two  substances  should 
combine,  and  neither  acid  nor  alkali  should  be  found  per- 
manent Iv  at  either  pole. 

It  has  been  shown  that  Mr.  Davy's  first  assumption  of 
bodies  combining  still  retaining  their  peculiar  energies,  is 
unfounded  ;  and  that  after  combination  there  no  longer  re- 
mains anv  electricity.  There  is  then  no  reason  why  clec- 
tncity  thrown  in  should  exert  an  electric  attraction  to  the 
one,  more  than  to  the  other  element ;  or  whv  a  sensible 
(electricity  may  not  be  diffused  over  a  particle  of  a  com- 
pound,  .without  causing  a  repulsion  of  its  elements.  The 
repulsion  should  rafter  be  supposed  between  the  ultimata 
particles  of  the  compound,  than  between  those  of  its  ele- 
ment. 

It  now  only  remains  io  notice  the  insufficiency  of  Mr. 
Daw's  expl  ination*  of  (lie  influence  of  quantity  on  decom- 
position. Selecting  the  instance  of  the  partial  decomposi- 
tion of  sulphate  of  soda  by  muriatic  acid,  let  us  examine 
how  far  this  could  be  produced  by  electric  attraction.  Mu- 
riatic acid  and  soda  are  held  together  by  an   affinity  which 

*  "  For  the  combined  many  particle.-,  possessing  a  feeble  energy 

may  be  conceived  equal,  or  «ven  superior,  to  the  eilect  of  a  few  particles 
ing  a  strong  electrical  cut;;;:."' — Davy's  Baktrim  J.' 

is 
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is  overcome  by  that  of  sulphuric  acid  ;  sulphate  of  soda 
is  formed.  From  this  it  appears  that  sulphuric  acid,  being 
more  negative  with  regard  to  soda  than  muriatic  acid  is, 
exerts  a  more  powerful  attraction,  and  with  this  attraction 
exists!  n  sulphate  of  soda.  When  muriatic  acid  is  added, 
which  has  a  weaker  energy,  it  is  impossible  to  conceive 
how  the  weaker  electrical  energy  could  displace  the  stronger. 
The  soda  possesses  as  strong  an  attraction  to  the  sulphurrc 
acid  as  the  latter  does  to  the  soda.  Here  there  are  two  at- 
tractions, eiiher  more  powerful  than  that  which  is  supposed 
to  break  the  combination.  Were  the  soda  in  a  free  state, 
its  electricity  might  be  saturated  by  a  great  quantity  of  a 
weak  power.  But  it  were  absurd  to  suppose  that  the  soda 
would  separate  in  order  to  unite  with  a  weaker  electricity 
for  which  it  can  have  no  attraction,  be'ng  already  saturated, 
with  the  opposite  stronger  power  of  the  sulphuric  acid. 
The  attractions  of  electricity  obey  intensity,  not  quantity; 
and  it  may  be  proved  by  a  decisive  experiment.  This  law 
alone  is  sufficient  to  establish  a  difference  between  electric 
attraction  and  affinity. 

The  intensity  of  electricity  is  in  the  inverse  ratio  of  the 
surface  charged  compared  with  the  quantity.  If  a  battery 
and  a  small  jar  be  electrified  with  the  same  quantity  of 
fluid,  the  intensity  of  the  jar  will  be  to  that  of  the  battery 
inversely  as  the  superficial  contents  of  the  former  are  to 
those  of  the  latter.  Thus  if  the  jar  be  =  1 ,  and  the  battery 
=  3,  the  quantity  of  fluid  =  6  in  each  ;  thus  the  intensity 
of  the  jar  will  be  =6,  and  that  of  the  battery  =8,  or  three 
times  greater.  This  superior  intensity,  although  not  the 
ratio,  may  be  easily  shown  bv  attaching  electrometers  to 
the  jar  and  battery.  When  the  quantities  thrown  in  are 
alike,  the  electrometer  of  the  jar  rises  to  its  maximum, 
while  that  of  the  battery  is  not  affected.  The  application 
of  the  experiment  now  becomes  extremely  easy,  and  its  force 
manifest. 

Let  a  jar  be  charged  by  a  certain  number  of  revolutions 
of  an  electric  machine;  when  removed,  let  a  battery  re- 
ceive the  quantity  produced  bv  an  equal  number  of  revo- 
lutions. The  ball  of  the  battery  is  to  be  placed  at  some 
distance  from  that  of  the  jar,  and  midway  between  them 
is  to  hang  a  gilt  pith-ball  suspended  by  a  gilt  thread  from 
a  negatively  charged  jar  above.  The  pith-ball  may  be  con- 
fined in  its  position  by  means  of  a  silk  thread  extended  by 
a  hand  underneath.  When  the  silk  thread  is  let  loose,  the 
gilt  ball  will  be  attracted  to  the  jar.  The  same  thing  hap- 
pens if  the  battery  contain  twice,  or  perhaps  twenty  times 
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the  charge  of  the  jar.  The  baiterv  represents  muriatic 
acid,  the  positive  jar  represents  sulphuric  acid,  and  the  ne- 
gative jar  represents  soda.  The  powers  are  reversed  ;  but  it 
docs  not  ai.ect   the  conclusion.     These  experiments 

be  made  also  by  employing  large  and  .small  conductors. 

Conclusion, 

If  I  have  been  thus  free  in  stating  my  objections  to  the 
opinions  ot  one  of  the  m"St  distinguished  philosophers  ol 

th<  e,  J  was  encourag  d  lo  proceed,  when  1  reflected  that, 
as  the  establishment  of  truth  was  the  object  of  research, 
the  discovery  of  error  as  a  preparation,  would  be  to  no  one 
more  highly  pleasing,  than  to  the  illustrious  framer  of  thfs 
ingenious  hypothesis. 


XLV.  An  Analysis  of  Fhior-Spar.      By  Thomas  Thom- 
son, M.D.  F.R.S.E* 


J.  he  mineral  called  Fluor-Spar  has  been  long  known, 
and  valued  on  account  of  its  beauty  and  the  ease  with 
which  it  can  be  turned  on  the  lathe  into  various  ornaments 
and  useful  utensils.  It  occurs  chiefly  in  veins,  and  very 
ficquently  accompanies  lead-ore.  Some  of  its  properties 
have  been  described  more  than  a  century  ago  ;  as,  for  ex- 
ample, its  phosphorescing  when  heated,  and  its  corroding 
class  when  mixed  with  stflphuric  or  nitric  acid.  But  it  is  not 
forty  years  since  its  composition  was  discovered  by  Scheele, 
who  demonstrati  d  that  it  is  composed  of  lime  and  a  pecu- 
liar acid  called  fluoric.  Chemists  now  distinguish  it  by 
the  name  of  filiate  of  lime. 

Hitherto,  no  chemical  analysis  of  this  salt  has  been  pub- 
lished, except  a  very  incorrect  one  by  Kirwan  and  Gren, 
which  has  been  ascribed  to  Scheele,  though  I  cannot  find 
it  in  any  of  his  dissertations  on  fluor-spar.  By  that  analysis, 
it  is  made"  to  contain  27  per  cent,  of  water, — a  proportion 
verv  inconsistent  with  the  properties  of  native  filiate  of 
lime,  which,  when  strongly  heated  in  a  wind  furnace,  loses 
at  an  average  only  -^-i-dth  part  of  its  weight.  The  obvious 
inaccuracv  of  tie  at  al\sis  given  by  the  authors  just  men- 
tioned induced  me  t  trake  a  set  of  experiments  on  it  last 
summer  (ioO/).  I  selected  the  purest  transparent  colour- 
less crystal,  which  I  found  by  repeated  trials  to  be  very 
nearlv  pure  fluate  of  lime.    When  reduced  to  a  fine  powder, 

•  From  the  Wemfrian  Traiuac: 

and 
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and  digested  in  nilric  acid,  I  found  in  the  acid  only  a  little 
lime,  owing  doubtless  to  the  partial  decomposition  of  the 
fluate,  and  minute  traces  of  iron  and  lead:  these  two  me- 
tals 1  detected  by  evaporating  the  nitric  solution  to  dry- 
ness, heating  it  to  redness,  and  then  dissolving  the  residue 
in  muriatic  acid.  The  colour  of  the  solution  showed  the 
presence  of  iron,  and  a  few  needle-form  crystals  of  muriate 
of  lead  were  deposited  after  the  solution  had  stood  for  some 
days.  The  fluate  which  I  used  had  been  dug  out  of  a 
lead- mine  in  Northumberland,  and  small  crystals  of  sul- 
phuret  of  lead  were  here  and  there  to  be  seen  in  it.  Pro- 
bably some  one  of  these  had  escaped  my  attention,  and,  by 
being  mixed  with  the  fluate  which  I  used,  occasioned  the 
appearance  of  the  lead,  which,  however,  did  not  amount  to 
-3-Jpo-dth  part  of  the  salt,  and  therefore  could  not  occasion 
any  sensible  error  in  the  subsequent  analysis. 

I  first  tried  to  decompose  the  fluate  of  lime,  by  fusing  it 
with  twice  its  weight  of  carbonate  of  potash  in  a  platinum 
crucible.  Only  a  small  portion  of  the  fluate  was  decom- 
posed. I  was  therefore  obliged  to  repeat  the  fusions  very 
often,  washing  oft*  the  alkali  after  each  operation,  by 
means  of  water,  and  then  dissolving  the  carbonate  of  lime 
formed,  in  muriatic  acid.  Fatigued  with  the  tediousness 
of  this  method,  and  despairing  of  an  accurate  result  from 
the  great  number  of  successive  solutions,  I  abandoned  it 
altogether,  and  adopted  the  following  method,  much  more 
expeditious  and  equally  precise. 

From  a  mass  of  fluor-spar  which  I  had  ascertained  to 
contain  no  sensible  portion  of  foreign  matter,  I  separated 
100  grains,  which  I  reduced  to  powder,  and  digested  for 
some  hours  in  a  platinum  crucible,  with  rather  more  than 
an  ounce  of  pure  concentrated  sulphuric  acid.  The  mix- 
ture was  then  evaporated  to  dryness,  and  the  crucible  ex- 
posed for  an  hour  to  a  strong  heat,  in  a  wind  furnace.  To 
ensure  the  complete  decomposition  of  the  fluor,  the  m\ss 
was  reduced  to  powder,  and  treated  a  second  time  in  the 
same  manner  with  another  ounce  of  sulphuric  acid.  The 
residue,  which  was  white  with  a  slight  shade  of  red,  proved 
on  examination  to  be  pure  sulphate  of  lime.  It  weighed 
156  6  grains. 

Now  it  has  been  ascertained  by  the  most  careful  ex- 
periments, that  sulphate  of  lime  thus  violently  heated  con- 
tains 43  per  cent,  of  lime.  Of  consequence,  the  whole 
quantity  of  lime-in  156-6  grains  of  sulphate  is  67'34  grains. 
This  is  obviously  the  whole  lime  contained  in  100  grains 
of  fluor-spar;  and  since  that  mineral  contains  no  sensible 

R  2  portion 
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portion  of  water,  the  remainder  of  the  100  must  be  fluoric 

acid.      Hence  fluate  or'  lime  is  composed  of, 

Lime 07-31 

Fluoric  acid 32*66 


[00*00. 

This  result  differs  verv  materially  from  the  analyst!  al- 
luded to  in  the  beginning  of  this  paper,  which  makes  the 
amount  of  the  acid  in  the  same  weight  of  spar  only  16 
gi  lins,  and  the  lime  .i7  grains;  the  remaining  87  gra  na 
Being  considered  a1-  water.  But,  from  the  care  with  which 
my  experiment  was  conducted,  1  flatter  myself  that  the  re- 
sult which  it  exhibits  is  very  near  the  truth*. 


XLVI.    On   the  Gaseous  Combinations  of  Hydrogen  and 
Carbon.     By  Thomas  Thomson,  M.D.  F.R.S.E.f 

JL  he  gases  formerly  distinguished  by  the  name  of  heavy 
inflammable  airs,  which  arc  evolved  during  the  distillation 
of  most  animal  and  vegetable  substances,  differ  so  much 
from  each  other  in  their  properties,  that  it  has  been  hitherto 
impossible  to  reduce  them  under  a  small  number  of  species. 
When  burnt,  they  all  yield  carbonic  acid  and  water,  and  of 
course  contain  carbon  and  hydrogen  ;  but  the  proportion1 
of  these  bodies  formed,  and  of  oxygen  consumed,  during 
the  combustion,  varies  very  much  at  different  times.  Many 
of  these  gases  have  been  examined  with  much  address  by 
Cruiekshanks,  Dalton,  and  Henry.  Berthollet  also  has 
examined  them  at  different  times,  and  published  very  in- 
genious dissertations  on  their  composition. 

From  a  great  many  experiments  on  these  gases,  at  dif- 
ferent times,  and  in  different  states,  I  have  convinced  my- 
self that  they  usually  hold  an  empyreumatic  oil  in  solution, 
and  that  the  differences  in  their  specific  gravity,  and  other 
properties,  depend  very  much  upon  the  proportion  of  oil 
present.  Hence  no  pure  gases,  fit  for  examination,  and 
comparable  with  each  other,  can  be  obtained  from  those 
vegetable  or  animal  substances  which  yield  an  oil  when 
subjected  to  heat,  as  is  the  case  with  most  of  them.  To 
this  oil  is  to  be  ascribed   the  great  variation  in  the  specific 

*  Since  the  preceding;  paper  was  read,  I  have  seen  an  analysis  of  fluor- 
spar by  K!ripro:h,  in  the  4th  volume  of  his  IJeitragt,  conducted  in  a  verv  dif- 
ferent manner  from  mine,  but  leading  to  almost  the  very  same  result.  He 
fouAd  fiaatc  of  lime  compose.  ,  and  3  2  J  acid. — quantities  which 
■coincide  with  mine  within  less  than  1  per  cent. Nov.  I80y. 

r  From  the  Werner jan  Transactions. 

gravity 
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gravity  of  the  sas  obtained  by  distilling  pit-coa!,  as  shown 
by  the  experiments  of  Dr.  Henry. 

When  water  and  carbon  are  present  together,  as  is  the 
case  in  most  animal  and  vegetable  substances,  they  act  on 
each  other,  and  give  origin  to  variable  quantities  of  car- 
bonic oxide,  which  must  also  very  much  alter  the  pro- 
perties of  the  gas  evolved.  To  these  two  causes,  namely, 
the  oil  dissolved,  and  the  carbonic  oxide  formed,  most  if 
not  all  the  varieties  in  the  combustible  gases,  obtained 
from  animal  and  vegetable  substances,  arc  owing. 

Berthollct,  in  a  dissertation  which  he  lately  published  in 
the  second  volume  of  the  Memohes  d'Araiell,  has  endea- 
voured to  prove  that  all  the  heavv  inflammable  gases  con- 
tain oxygen  as  a  constituent.  He  has  examined  a  number 
of  oases  obtained  bv  distilling  charcoal,  and  has  shown 
that  each  of  them  contained  a  considerable  proportion  of 
oxygen.  This  opinion  has  likewise  been  maintained  bv 
Mr.  Murray,  in  his  System  of  Chemistry. 

If  anv  confidence  can  be  put  in  the  precedine  observa- 
tions, it  is  clear  that  this  obscure  subject  can  never  be  elu- 
cidated by  examining  gases  from  charcoal,  or  from  animal 
and  vegetable  substances.  The  fir^t  will  always  yield  car- 
bonic oxide  as  well  as  carbuicted  hvdrogen,  ana  the  sjas 
from  the  other  bodies  will  be  disguised  by  the  oil  held  by 
it  in  solution. 

Analogy  is  strongly  in  favour  of  the  common  opinion, 
that  there  exists  a  gas  composed  simply  of  hvdrogen  and 
carbon.  Hvdrogen,  we  know,  is  capable  of"  dissolving  every 
other  simple  combustible,  sulphur,  phosphorus,  and  bora- 
cium.  It  dissolves  likewise  several  of  the  metals;  as  arsenic, 
zinc,  tellurium,  and  potassium.  Why  then  may  ii  not  be 
capable  of  dissolving  carbon? 

There  is  a  gas  which  rises  in  considerable  quantity  from 
stagnant  waters  during  the  summer  season.  It  was  ex- 
amined by  Cruickshariks  and  Dalton  ;  and  both  of  them 
concluded  it  to  be  a  compound  of  carbon  and  hydrogen, 
without  any  sensible  quantity  of  oxygen.  But  as  neither 
of  these  gentlemen  has  published  a  detailed  account  of  their 
experiments,  I  thought  it  worth  while  to  examine  the  gas 
anew,  in  order,  if  possible,  to  determine  the  point  in  a  sa- 
tisfactory manner.  I  accordingly  collected  considerable 
quantities  of  it  at  different  times  in  the  neighbourhood  of 
Restalrig,  where  ponds  of  muddy  water  are  kit  stagnant 
in  order  to  collect  manure.  Tins  gas  I  found  to  have  the 
following  properties  : 

1.  It  is  colourless;  and  transparent  like  air. 

R  3  2.    It 
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2.  It  has  no  smell,  and  no  sensible  taste,  provided  it  be 
previously  washed  in  clean  water. 

3.  It  always  contained  a  mixture  of  carbonic  acid.  The 
least  quantity  or  this  gas  present  was  5  percent.;  the 
greatest,  l\  per  cent. 

4.  It  always  contained  a  mixture  of  common  air.  It  is 
remarkable,  that  the  proportion  present  was  in  every  case 
the  same,  and  amounted  to  12*5  per  cent.,  or  2*5  per  cent, 
of  oxygen  and  10  per  cent,  of  azote.  Mr.  Dalton  says, 
that  the  gas  which  he  examined  contained  20  per  cent,  of 
azote.  This  was  never  tl  case  with  the  gas  from  Restal- 
rig;  but  the  common  air  and  carbonic  acid  gas  together 
sometimes  amounted  to  20  per  cent.,  and  always  to  near 
that  quantity. 

5.  After  depriving  it  of  its  carbonic  acid,  I  found  its 
specific  gravity  o-6l),  that  of  air  being  1*000.  Bui  as  it 
contained  a  mixture  of  12-5  per  cent,  of  air,  it  would  have 
been  obviously  lighter,  if  this  portion  had  been  removed. 
By  calculation  I  find  that  the  specific  gravity  of  the  pure 
gas  would  have  been  0  5554*. 

My  method  of  taking  the  specific  gravity  of  gases  being 
extremely  simple,  yet  precise,  I  think  it  worth  while  to  de- 
scribe it  in  this  place.  It  is  founded  on  the  well -known 
fact,  that  when  two  erases  are  mixed,  their  bulk  does  not 
alter.  I  have  a  large  flask  fitted  with  a  stop-cock.  I  weigh 
this  flask  very  accurately,  then  exhaust  it,  and  weigh  it 
acain.  Let  the  loss  of  weight  be  a.  I  then  fill  the  flask 
with  the  gas  whose  specific  gravity  I  want,  and  weigh  it 
again.  If  the  weight  oi  the  flask  be  the  same  as  at  first, 
it  is  obvious  that  the  gas  has  exactly  the  specific  gravity  of 
common  air.  If  it  be  heavier  than  at  first,  the  gas  is  heavier 
than  common  air;  if  lighter,  the  gas  is  lighter  than  com- 
mon air.  Suppose  the  fla^k  lighter  than  at  first,  I  add 
weights  till  the  flask  is  exactly  poised.  Let  the  weight 
added  be  b.  We  have  the  weight  of  common  air  to  that 
of  the  pjas  as  a  to  u  —  l>.  And  to  find  the  specific  gravity, 
we  have  this   proportion,  a  :  a  —  b  :  :  1   :  x  =  specific  gra- 

vitv  wanted,  or  .r  =  --'-.      If  the  flask  is  heavier  than  at 

first,  weights'are  added  to  the  other  scale,  till  it  is  exactly 
poised;  let  these  weights,  as  before,  be  b ;  we  have  in  this 

ease  x  =   —  .     In  this  process  no  correction  is  necessary 

a  *  ' 

*  Let  .r  =  the  specific  gravity  of  the  pure  gas,  A  =  the  quantity  of  air 
in  the  mixture,   e.  —  the  specific  gravity  of  air,  B  =  quantity  of  pure  ga« 

..  r   ,  ,  (A  +  B)r-Aa 

present,  c  -  specn.c  gravity  of  the  mixture,  we  have  x  — • 

B 

for 
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f\>r  temperature,  nor  the  state  of  the  barometer;  because 
air  and  all  gases  undergo  the  same  change  or'  bulk,  by 
changing  the  temperature  and  the  pressure.  The  gas  is  al- 
ways weighed,  saturated  with  moisture.  This  is  corrected 
when  requisite  by  the  table  of  Dalion.  In  this  way  the 
flask  may  be  e-asily  weighed,  true  to  the  T-i-o-clih  part  of  a 
grain;  so  that  you  are  always  sure  of  the  specific  gravity  of 
the  gas,  to  the  3d  decimal  figure.  The  specific  gravity  of 
common  air  is  always  taken  1*000,  and  at  the  temperature 
of  6o°,  barometer  at  80  inches,  loo  cubic  inches  of  it 
weigh  30-5  grains.  These  data  enable  us  to  determine  the 
weight  of  100  cubic  inches  of  any  gas  whose  specific  Gra- 
vity is  known.  Mr.  Dalton  found  the  specific  gravity  of 
this  gas  0*600.  I  took  its  specific  gravity  more  than  once, 
and  collected  at  different  times,  but  never  found  it  heavier 
than  0-5554. 

6.  The  gas  from  stagnant  water  burns  with  a  yellow 
flame,  more  readily,  and  with  a  larger  flame  than  any  other 
combustible  <ias,  except  olefiant  gas,  and  the  vapour  of  ether. 

7.  When  mixed  with  oxygen  gas,  and  kindled  by  an 
electric  spark,  it  detonates  loudly,  and  undergoes  a  consi- 
derable diminution  of  bulk.  Its  combustibility  by  this  pro- 
cess is  confined  within  very  narrow  limits.  It  does  not 
burn  unless  the  bulk  of  the  oxygen  rather  exceeds  its  own 
bulk,  and  it  ceases  to  burn  when  the  oxygen  gas  is  more 
than  2X  tunes  the  bulk  of  the  inflammable  gas.  The  limits 
of  combustion,  according  to  my  trials,  are  100  measures 
of  inflammable  gas,  and  10}  or  227  measures  of  oxygen 
gas.  A  mixture  of  100  measures  or  inflammable  gas,  with 
232  or  292  measures  of  oxygen  gas,  does  not  burn. 

S.  A  good  many  experiments  on  the  combustion  of  thi> 
gas  with  oxygen  by  electricity  give  the  following  general 
result;  100  measures  of  the  inflammable  gas  consume  205 
measures  of  oxygen  gas,  and  104  measures  of  carbonic 
acid  gas  are  formed.  This  result  very  nearly  agrees  with 
the  experiments  of  Mr.  Dalton,  who  found,  as  1  have  been 
informed  by  Dr.  Henry,  that  100  measures  of  this  gas  re- 
quire for  combustion  200  measures  of  oxygen  gas,  and 
form  100  measures  of  carbonic  acid.  The  following  table 
contains  a  few  of  the  experiments  which  I  made  upon  this 
gas.  The  others  were  precisely  of  the  same  kind,  and  co- 
incided with  these  as  nearly  as  possible. 

The  oxygen  gas  used  contained  1  2  per  cent,  of  azote. 
It  had  been  prepared  from  hvper-oxymunate  of  potash, and, 
when  recent,  contained  only  1  percent,  of  azote.  It  had 
been  kept  above  a   year   in   a  crystal  bottle  well  stopped  ; 

R  4  but 


264  On  the  Gaseous  Combinations  of 

but  had  been  often  opened,  and  portions  of  it  used  during 
the  interval.  The  bottle  was  now  half-lull  of  water.  The 
purity  of  this  gas  was  tried  just  at  the  time  of  makine  the 
following  experiments,  by  exposing  it  t>>  hvdmgurciied 
Bulpburet  of  lime  in  the  usual  way.  The  nitrous 
ployed  contained,  by  the  test  of  sulphate  of  iron,  11*5  per 
cent,  of  azote.  The  inflammable  eaa  had  been  freed  from 
carbonic  acid,  but  it  contained  1 3-5  per  cent,  of  common  air. 


- 

Measures  of 
nraable 
gas. 

Mea  n 
oxygen. 
Hulk 
sidue. 

Hulk  o 
when  wash- 
ed in  lime- 
water. 

Measures  of 
nitrous 
added  to  do 

1)        o-g  o 

0     ■    z   C  3 
M  o  _^  _c  —    « 

pq  -7  so  >  =  8 

1 

25 

50  j  31 

9               2-* 

24 

9 

2 

25 

60 

40 

17      j    40 

30 

12 

3 

20 

55 

I 

)oes  not  burn. 

4 

2j 

55   1  44  |        38 

1 

S8 

42  j        18 

5 

25 

50  j  31 

85 

3Q 

32  |        JO 

6 

40 

35 

Does  not  burn. 

7 

40     J  40  |             Burns. 

From  this  table,  and  our  knowledge  of  the  constituents 
of  the  gases  used,  it  i>  easy  to  deduce  the  following: 


Gases  examined. 

u   5 

Composition  of 

Pure  in- 
flamma- 
ble gas. 

Pure 
oxygen 

0 

0 

-' 

1  E 

u 

0 

rs 

*  DO 

Residue. 

< 

0 

H 

Azote. 

Oxygen. 

1 

216 

44/ 

87 

75 

22 

9 

87 

03 

2 

21-6 

53-5 

9  9 

65 

23 

17 

9-9 

7i 

3 

1/3 

4SQ 

8-8 

75 

4 

2-ld 

491 

93 

SO 

6 

38 

93 

20 

i 

216 

447 

87 

75 

22*5 

8-5 

87 

0 

6 

346 

31-p, 

85 

75 

7 

34-6 

36-3 

9-1 

80  1 
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Of  these  experiments  the  1st,  2d,  and  5th  are  the  only 
ones  from  which  the  proportion  of  oxygen  consumed,  and 
of  carbonic  acid  formed,  can  be  deduced.  Thcv  were  re- 
peated verv  often,  in  order  to  insure  as  much  accuracy  as 
possible.     The  following  is  the  result  which  they  give: 


Inflammable 
gas  consumed 

Oxvtren  gas 
consumed. 

Carbonic  acid 
gas  formed. 

21-6 

44-7 

22 

21-6 

436 

23 

2T6 

44*7 

22-5 

. 

21-6 

44-3 

22-5 

average. 

100 

205 

104 

aver,  per  cent. 

9.  From  these  experiments  it  is  easy  to  deduce  the  com- 
position of  this  inrlammahle  gas.  Its  specific  gravity 
being  0'555,  loo  cubic  inches  of  it,  at  the  temperature  of 
60°,  and  when  the  barometer  stands  at  30  inches,  will 
Weigh  16  93  <m-u:is. 

Of  the  20.5  cubic  inches  of  oxvgen  gas  consumed,  104 
go  to  the  formation  of  carbonic  acid  gas;  the  remaining 
101  cubic  inches  must  have  combined  with  hydrogen  du- 
ring the  combustion,  and  formed  water.  Hvdrogen,  in 
the  gaseous  state,  combines  with  exactly  half  its  bulk  of 
oxygen  gas ;  therefore  the  hvcirogen,  which  went  to  form 
water  in  the  present  case,  must  have  been  equivalent  to 
202  cubic  inches. 

If  we  suppose  with  Saussure,  (and  it  is  the  supposition 
least  favourable  to  our  present  purpose,)  that  caibonic  acid 
gas  contains  2 7 "5  per  cent,  of  carbon,  in  that  case  the  car- 
bon contained  in  104  cubic  inches  of  it  must  wei^h  13-24 
grains.  The  weight  of  202  cubic  inches  of  hydrogen  oas 
is  5*1  7  grains.  Thus  we  have  ascertained,  that  100  cubic 
inches  of  the  inflammable  gas  from  stagnant  water  con- 
tains of  carbon 1 3*24 

hydrogen 5-17 

Total   lS-lf 

But  the  weight  of  100  cubic  inches  of 

the  gas  is  only    16"93 

So  that  the  constituents  found  by  ana- 

lysis    exceed  the  weight  of  the  gas    1*48,  or  almost  1*5 

gra'».  This 
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This  is  a  clear  proof  that  the  ^as  contains  no  oxygen. 
The  carbon  and  hydrogen  which  we  have  found  it  to  con- 
tain constitute  the  whole  of  its  weight.  The  -mall  excess 
would  nearly  vanish,  if  we  were  to  suppose  the  specific 
gravity  of  the  gas  to  be  0'6oo,  as  Dalton  found  it.  Jt  is 
obviously  owing  to  errors  in  the  analysis,  which  are  un- 
avoidable when  minute  quantities  of  gaseous  bodies  are 
measured. 

10.  We  may  conclude,  then,  that  the  gas  from  stagnant 
water  is  entitled  to  the  name  of  carbureted  hydrogen,  and 
that  it  is  a  compound  of  very  nearly, 

Carbon 72 

Hydrogen 28 

J  00 
Mr.  D?.llon  considers  it  as  composed  of  an  atom  of  car- 
bon, and  two  atoms  of  hydrogen  ;  and  this  very  nearly 
agrees  with  the  above  analysis,  if  we  suppose  an  atom  of 
carbon  to  weigh  4*5,  and  an  atom  of  hydrogen  to  weigh  1  ; 
for  72  is  to  26  very  nearly  as  4-5  to  2. 

There  is  another  gas  which  is  at  present  considered  as 
composed  of  carbon  and  hydrogen.  It  was  discovered  by 
the  associated  Dutch  chemists,  and  called  by  them  olefiant 
gas,  in  consequence  of  the  oily-looking  substance  into 
which  it  is  converted  hen  mixed  with  oxvmuriatic  acid 
gas.  The  experiments  of  Cruickshanks,  Henry,  Dalton, 
anil  Berthollet,  all  coincide  to  show  that  its  only  consti- 
tuents are  carbon  and  hydrogen.  Mr.  Murray,  however, 
in  his  System  of  Chemistry,  has  expressed  his  suspicion 
that  oxygen  is  also  one  of  its  constituents.  He  founds  his 
conjecture  on  the  alleged  formation  of  carbonic  acid  gas 
when  olefiant  gas  is  passed  through  a  red-rot  tube.  Even 
if  carbonic  acid  were  formed  in  this  case,  it  would  not 
prove  the  sias  to  contain  oxygen,  unless  the  experiment  he 
made  in  such  a  manner  as  that  all  common  air  is  completely 
excluded;  and  practical  chemists  aie  sufficiently  aware  of 
the  difficulty  of  such  an  exclusion,  when  the  experiment 
is  made  in  the  usual  way.  Carbonic  acid  gas  never  makes 
its  appearance,  if  the  whole  common  air  be  previously  re- 
moved from  the  tube  by  means  of  a  current  of  hydrogen, 
and  if  care  be  taken  to  separate  all  the  oxygen  with  which 
the  olefiant  gas  may  be  mixed,  by  means  of  nitrous  gas. 
It  is  proper  to  know  that  liquid  sulphuret  of  lime  has  the 
property  of  dissolving  olefiant  gas  in  considerable  quantity. 
Jt  cannot,  therefore,  be  used  to  free  the  gas  from  oxygen. 
Though   the   well-earned  celebrity  of  the  chemists  who 

have 
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have  analysed  defiant  gas  left  little  doubt  that  their  analysis 
was  accurate,  I  thought  it  worth  while  to  repeat  their  ex- 
periments, in  order  to  add  mv  testimony  to  theirs. 

1.  One  ounce  measure  of  alcohol,  of  the  specific  gravity 
0*826,  and  three  ounce  measures  of  sulphuric  acid,  of  the 
specific  gravity  1'660,  were  mixed  together,  and  boiled  in 
a  small  retort,  almost  to  dryness;  while  the  gaseous  pro- 
ducts were  received  in  the  usual  manner  over  water.  The 
gases  obtained  (not  reckoning  the  common  air  of  the  re- 
tort, which  amounted  to  about  42  cubic  inches,)  were  146*12 
cubic  inches  of  olefiant  gas,  and  53  cubic  inches  of  car- 
bonic acid  gas.  The  proportion  of  carbonic  acid  at  first 
was  very  small,  but  it  increased  as  the  process  went  on,  and 
at  the  end  amounted  to  about  one-half  of  the  olefiant  eras. 
The  charry  matter  which  remained  in  the  retort,  after  being 
well  washed  and  dried  on  a  sand-bath,  weighed  68  grains. 

2.  A  portion  of  this  olefiant  gas,  deprived  of  its  carbonic 
acid,  but  containing  16  percent,  of  common  air,  was  found 
of  the  specific  gravity  OQ7S6,  that  of  air  being  1-000. 
Hence  the  specific  gravity  of  pure  olefiant  gas  is  0*9745. 
This  is  heavier  than  it  was  found  bv  the  Dutch  chemists, 
who  state  its  specific  gravity  at  0  909.  As  far  as  I  know, 
the  specific  gravity  has  not  been  taken  before  in  this 
country. 

3.  Being  curious  to  know  the  nature  of  the  supposed  oil 
which  is  formed  when  olefiant  gas  is  mixed  with  oxvmu- 
riatic  acid  gas,  I  filled  a  large  bottle  with  olefiant  gas,  and 
passed  a  current  of  oxvmuriatic  acid  gas  into  it:  thewished- 
for  substance  soon  collected  at  the  bottom  of  the  phial.  It 
possessed  the  following  properties. 

(I.)  It  was  a  liquid  of  a  greenish-white  colour,  with  a 
slight  smell  of  oxymunaiic  acid,  which  it  lost  \\  hen  allowed 
to  stand  a  sufficient  time  exposed  to  the  air.  Its  tasie  was 
sweet  and  cooling,  and  it  made  a  strong,  though  not  un- 
pleasant, impression  on  the  palaie. 

(2.)  When  dropped  into  water,  it  fell  to  the  bottom,  and 
looked  like  so  much  melted  phosphorus.  It  continued  in 
that  state  for  some  time  if  left  at  rect ;  but  when  the  mix- 
ture was  agitated, 'it  dissolved  in  the  water.  The  liquid 
continued  colourless,  acquired  a  sweet  and  cooling  agree- 
able taste,  and  a  slight  aromatic  odour.  It  did  not  affect 
vegetable,  blues,  but  precipitated  copiously  with  nitrate  of 
silver. 

(3.)  When  dropped  into  alcohol,  the  liquid  appeared 
milky  at  first,  but  almost  immediately  became  transparent, 
a  complete  solution  being  effected. 

(4.)  Sul- 
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(4.)  Sulphuric  ether  dissolved  it  with  great  rapidity,  and 
the  solution  wa8  colourless. 

(5.)  It  did  not  dissolve  in  oil  of  turpentine,  hut  con- 
tinued in  small  globules,  which  attached  themselves  to  the 
bottom  ot"  the  vessel. 

(6.)  It  dissolved  immediately  in  nitric  acid,  without  ef- 
fervescence, or  any  apparent  chnigc  in  the  liquid. 

(7-)  When  dropped  into  sulphuric  act.,  a  copious  effer- 
vescence took  place,  the  smell  of  osy muriatic  acid  became 
evident,  and  the  liquid  remained  clear. 

(8.)  When  left  in  an  open  vessel,  it  evaporated  com- 
pletely, leaving  only  a  green  trace. 

From    these   properties   it  is  ol  that   the  liquid   in 

question  does  not  belong  to  the  class  oi  oils.  It  is  x  sub- 
stance of  a  nature  quite  peculiar,  and  .seems  to  consist  of 
the  two  gases  simple  combined  together.  It  has  consider- 
able resemblance,  at  least  in  taste,  to  the  pyro-acaic  spirit 
of  Mr.  Chenevix. 

4.  When  olefiant  gas  is  mixed  wit!'  tin  ice  its  bulk  of 
oxygen  gas  it  detonates  very  loudlv,  when  an  electric  spark 
is  passed  through  it,  and  burns  with  a  strong  white  flame. 
According  to  Mr.  Dahon,  it  consumes  exactly  three  its 
bulk  of  oxygen  gas,  and  forms  twice  its  bulk  of  carbonic 
acid.  My  experiments,  as  will  appear  from  the  following 
table,  very  nearly  coincide  with  his.  The  gas  used  contained 
16  per  cent,  of  common  air,  and  the  oxygen  gas  was  mixed 
with  11  per  cent,  of  azote. 


Measures  of 
olefiant  gas. 

O    f> 

3  S 

«  .2 

3     3 
~3  _3 

••>:  c 

3     0 

Do.  washed 
in  lime- wa- 
ter. 

C     K     0 

u,     WO 

<u        o 

3     tr.    J_ 

m  a  -a 

re  p   v 

*-"  •—  -c 
f=5     C     CO 

V 

B3 

1 

20 

59 

45 

10 

42 

44 

2 

20 

60 

45 

9 

23 

27 

3 

20 

57 

42 

S 

23          27 

From  this  table  we  easily  deduce  the  following  ; 
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Mjbaures  of  Gase 

M !  X 1-  D . 

3 

:2 

M 

5  o 
€  5 

Composition  of 
Residue. 

Pure 

olrliant. 

Pure 
oxygen*. 

< 

Azote. 

Oxygen- 

1 

16-8 

33-14 

9-06 

79 

35 

10 

9*06 

2-9 

o 

168 

54-04 

916 

SO 

36 

9 

9-16 

1-3 

3 

16-S 

51-34 

8-86 

77 

34 

8 

S-6 

1-4 

This  table  obviously  furnishes  us  with  the  following  results: 


Olefiant  gas 
consumed. 

Oxygen  gas;   Carbonic" 
consumed,  acid  formed. 

1 

16-8 

50.24 

35 

o 

16  8 

5-2-24               30 

3 

16-8 

•19-94               34 

16-8 

50-8                  35 

Average. 

100 

302             20S         Aver,  per  cent. 

From  these  experiments,  it  is  easy  to  deduce  the  com- 
position of  olefiant  gas :  100  cubic  inches  of  it,  at  the  tem- 
perature of  6l)°,  and  when  the  barometer  stands  at  30 
inches,  weigh  29-72  grains. 

Or  the  302  cubic  inches  of  oxvgen  gas  consumed,  20S 
went  to  the  formation  of  carbonic  acid.  The  remaining 
94  cubic  inches  must  have  gone  to  the  formation  of  water, 
and  they  must  have  combined  with  a  quantity  of  hydrogen, 
which,  if  in  the  gaseous  form,  would  have  amounted  to 
168  cubic  inches.  Thertlore  100  cubic  inches  of  oleiiant 
sras  are  composed  of  the  carbon  in  208  cubic  inches  of 
carbonic  acid,  and  a  quantity  of  hydrogen  equivalent  to  188 
cubic  inches. 

Grains. 

Now,  the  carbon  in  208  inches  of  carbonic  acid  weighs  26*98 

10S  inches  of  hydrogen  gas  weigh    4*80 

Total  ....  3  i  *73 

Weight  of  the  olefiant  gas 2972 

Surplus....     2-OrJ 
Thus 
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Thus  the  weight  of  the  constituents  found  by  analysis 
exceeds  that  ol  the  defiant  gas  by  about  T'-th  part; — a  clear 
proof  that  defiant  gas  contains  no  oxygen.  The  science 
of  chemistry,  in  n?  present  state,  admits  of  no  stronger 
proof  than  what  we  have  now  given. 

It  follows  from  the  preceding  analysis,  that  defiant  gas 
is  composed  or'  about 

Carbon 65 

Hydrogen 15 


100 


Mr.  Dalton  considers  it  as  composed  of  an  atom  of  carbon 
and  an  atom  of  hydrogen.  This  comes  tolerably  near  the 
preceding  analysis,  if  we  suppose  the  weight  of  an  atom  ot 
carbon  45,  and  that  of  an  atom  of  hydrogen  1.  For  85 
is  to  15  very  nearly  as  4*5  is  to  0-8. 

6.  There  is  a  curious  experiment,  first  made  by  Cruick- 
shanks,  and  afterwards  repeated  by  Berthollet,  which  I 
thought  it  worth  while  to  verify.  When  olefiant  gas  is 
mixed  with  less  than  its  bulk  of  oxygen,  and  the  mixture 
is  fired  bv  electricity,  a  quantity  of  charcoal  precipitates, 
and  the  bulk  of  the  residue,  after  the  detonation,  is  much 
greater  than  before.  The  following  table  exhibits  the  re- 
sult of  my  experiments  in  this  way  : 


Measures  of 
olefiant  gas. 

Measures  of 
oxygen. 

.a  a 

V    « 

3    D 

7B.  -9 

s  « 

In    £ 

Pi 

.  E 
o  — 
fi.S 

Measures  of 
nitrous     gas 
ed. 

<6 

"8 

u 

1 

39*5 

2S'5 

100 

94-5 

37 

12T5 

2 

40            30 

110 

3 

40 

30          110 

1 

4 

40 

29           110 

In  each  of  these  experiments,  a  quantity  of  charcoal  was. 
precipitated.  It  remained  long  suspended  in  the  gaseous 
residue,  quite  dry,  and  made  its  escape  into  the  air,  if  the 
detonating  tube  was  turned  up.  I  attempted  to  ascertain 
the  weight  of  this  charcoal,  but  was  not  successful.  It  was 
necessary,  in  order  to  collect  it  on  the  filter,  to  moisten  it 
in  the  first  place;  and  it  was  found  impossible  to  dissipate 

the 
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the  whole  of  the  water,  without  altering  the  filter.  Hence 
it  was  always  a  great  deal  too  heavy,  never  weighing  less 
than  ith  of  a  grain. 

From  the  preceding  table  we  easily  deduce  the  following: 


Pureo-  ;    Pure    j  .       •                           onic 
lefiant  ;  oxygen'  Azotlc     Total.       acid    >  Residue, 
gas.     i    eras.      1    g3S'                      formed.! 

1 

332    ;  26-64 

8-16    i     68      !     5-5          94-5 

2 

33-6       27-98 

S  42    ,      70 

3 

33-6    j  27-98 

8*42    i      70     j  • 

1 

4 

33-6       27*08 

S-32    '<      69 
1 

In  the  first  experiment,  5  5  measures  of  oxygen  gas  went 
to  the  formation  of  carbonic  acid,  and  3*74  were  found 
uncombined,  after  the  explosion,  by  the  test  of  nitrous  gas. 
Hence  it  follows,  that  17'4  measures  of  oxvgen  gas,  com- 
bined with  33-2  measures  of  defiant  gas,  deprived  of  a  por- 
tion of  its  carbon,  and  formed  a  new  inflammable  gas, 
amounting  to  S2-7  measures  in  bulk,  or  almost  double  the 
bulk  of  the  two  gases  that  went  to  form  it. 

The  new  inflammable  gas  being  examined  by  a  new 
mixture  with  oxvgen  <ras,  and  a  new  detonation,  u  as  found 
to  consume  73  per  cent,  of  oxygen  gas,  and  to  form  55  per 
cent,  of  carbonic  acid. 

Hence  the  82'7  measures  would  have  formed 45'5 

But  33-2  measures  of  olefiant  gas  would  have  formed  69'0 

Difference  ....   23  5 
From  this  it  would  seem,  that  about  -j-th  of  the  carbon 
.removed  by  the  first  explosion    is  converted  into  carbonic 
aeid,  while  fths  precipitate  in  the  state  of  a  black  powder. 
33-2  cubic  inches  of  olefiant  gas  weigh  ....  9'57  grains. 
The  carbon  in  23  5  cubic  inches  of  car-  "|   ,..n, 
bonic  acid  weighs / 


Residue  ....  6-82 
1  7  "4  c ubic  inches  of  oxygen  weigh 5  31 

Hence  the  weight  of  82'7   cubic   inches") 
of  the  new  uas  cannot  exceed f 


Hence 
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IJenee  100  cubic  inches  of  it  would  weigh  14-66  grains, 
and  its  specific  gravity  cannot  exceed  0*4808. 

This  is  on  the  most  unfavourable  supposition,  that  no 
er  is  formed  hiring  the  fir<t  combustion.  If 
water  be  formed,  it  is  obviously  lighter  than  vye  have  made 
it.  It  is  clear,  therefore,  that  this  new-formed  gas,  to 
which  the  name  of  oxvcarbureied  hydro  n  may  with  pro- 
priety be  giveti,  is  quite  different  from  c  irbonic  oxide  gas, 
the  specific  gravity  of  which  is  0'9b6,  or  almost  double  oi 
our  new  gas. 

9"S7  grains  of  defiant  gas  are  composed  of  1*49  hvdrogen. 

838  carbon. 

9-87 
Hence  our  oxycarbureted  hydrogen  gas  \  p      hydrogen. 

is  composed  of J  -        ° 

5*33  carbon. 
5*31  oxygen. 

12-13 

Or  per  cent,  of  carbon 43*9 

oxygen 43-8 

hydrogen 12-3 

100-0 
It  is  not  improbable  that  this  oxycarbureted  hydrogen 
gas  is  composed  of  an  atom  of  carbon,  an  atom  of  oxygen, 
and  an  atom  of  hydrogen.  If  that  supposition  be  well- 
founded,  the  proportion  of  oxygen  must  exceed  a  little 
what  we  have  obtained  by  our  analysis.  This  would  pro- 
bably have  been  the  case,  if  we  had  founded  our  analysis 
upon  any  of  the  succeeding  experiments,  rather  than  the 
first  of  the  preceding  table. 

The  preceding  experiments,  I  flatter  myself,  entitle  us  to 
conclude,  that  two  gaseous  compounds  of  hydrogen  and 
carbon  exist.  To  the  first  we  may  give  the  usual  name  of 
carbureted  hydrogen  ;  to  the  second  the  name  of  super- 
carbureted  hydrogen,  as  it  contains  very  nearly  twice  as 
much  carbon  as  the  first  gas  does.  There  exists  also  a 
aaseous  compound,  consisting  of  oxygen,  carbon,  and  hy- 
drogen ;  but  it  differs  in  its  properties  from  all  other  in- 
flammable gases  hitherto  examined.  The  reason  why  the 
inflammable  gases  from  vegetable  and  animal  substances 
differ  so  much  from  each  other  is,  that  they  usually  hold  an 
oil  in  solution,  and  are  mixed  with  variable  quantities  of 
carbonic  oxide  eras. 

XLVII.  On 


[      *73      ] 

XLVH.  On  a  grand  practical  Improvement  hi  the  Harmony 
of  .Musical  Instruments,  by  the  Introduction  of  the  Rev. 
Henrv  Liston's  Patent  Enharmonic  Organ-  -with  the 
Names  of  the  GO  distinct  Sounds  which  it  produces  in 
each  Octave,  from  20  Pipes,  and  their  Intervals  calculated. 
By  Mr.  John  Farey. 

To  31  r.  Tillock. 

Sir,  JLn  vour  twenty- seventh  volume,  paoe  206,  I  endea- 
voured (o  call  the  attention  of  .Lord  Stanhope  and  other 
patrons  of  musical  improvements,  to  the  perfecting  of  an 
Organ  capable  of  performing  in  perfect  tune,  without  anv 
tempered  concords  throughout  the  whole  scale  of  24  keys, 
on  which  the  late  Mr.  Maxwell,  of  Broomholme,  in  Scot- 
land, had  written,  and  had  applied  the  same  successfully  to 
the  practice  of  the  violin  performer  :  and  in  vour  same 
volume,  p.  315,  T  further  said,  "  It  follows,  from  the  ex- 
cellent writings  of  Mr.  Maxwell,  that,  were  one  of  the  parts 
of  a  concert,  the  bass  for  instance,  to  be  performed  on  a 
certain  system  0$  fixed  tones  (which  it  will  be  seen  is  quite 
consistent  with  perfect  chord*),  that  the  number  of  notes 
would  in  this  case  not  much  exceed  60  within  the  octave, 
to  effect  perfect  harmony,  or  the  avoiding  of  all  tempera- 
ments therein,  in  modulating  through  24  keys." 

In  the  course  of  much  communication  and  correspon- 
dence with  Musics! Theorists  since  the  above  period,  I  have 
been  surprised  to  find  them,  either  insensible  or  inattentive 
to  this  grand  desideratum  in  music,  and  several  of  them 
disposed  even  to  ridicule  the  very  attempt. 

It  oives  me  great  pleasure  therefore  to  be  able  to  state, 
that  the  above  is  now  no  longer  a  matter  of  doubtful  spe- 
culation ;  but  that  mvself  and  several  others  have  heard,  and 
doubtless  hundreds  of  others  will  shortly  hear,  an  Organ 
thus  perfected,  in  Scotland,  by  the  Rev.  Henry  Liston,  and 
now  exhibiting  at  Flight  and  Robson's,  organ-builders,  in 
St.  Martin's  Lane;  the  exquisite  effect  of  which,  parti- 
cularly in  accompanying  vocal  music,  far  exceeds  all  that 
Maxwell  or  mvself  had  written  or  perhaps  conceived  of  the 
harmony  of  such  an  instrument.  The  patentee  is  now 
receiving  subscriptions  for  a  work,  which  will  satisfactorily 
explain,  1st,  The  mathematical  theory,  the  construction 
of  the  instrument,  and  the  application  of  the  theorv  to  tuning 
it;  and,  2dly,  An  application  of  his  theory  to  the  various 
species  of  musical    composition.      The  first   part  of  this 

V7ul.  37.  No.  156.  April  1611.  S  gen- 
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gentleman's  manuscript  work  I  have  perused,  with  much 
pleasure  and  satisfaction,  and  conceive  that  I  shall  hi-  d< 
an  acceptable  service  to  many  of  your  readers,  in  presenting 
a  Table  of  the  CO  notes,  (for  he  omits  bF,  and  its  grave  and 
acute), calculated  according  to  the  following  tuning  pro; 
in  a  notation  of  my  own,  which  I  some  time  ago  adopted, 
as  the  simplest  For  these  kind  of  musical  calculations,  and 
therefore  called  it  the  "Elements  of  perfect  Tune,"  wherein 
no  interval  smaller  than  the  SchUma  (-)  occurs,  and 
wherein  the  minor  comma,  (g,  or  lo£  -4-  tti  of  mv  other  no- 
tation) is  another  interval  frequently  occurring,  particularly 
in  conjunction  with  the  schisma,  to  make  a  maj  >r  (.omnia; 
and  the  semitone  sulrminimis  ofOverend  (C*,  or  -25^.  +  f  + 
2m)  which  is  the  interval  generally  occurring  between  ihe 
groups  of  notes  belonging  to  the  different  finger  keys  :  for 
it  will  he  observed,  that  in  this  or  even  still  more  extended 
perfect  scales,  the  notes  are  at  very  unequal  distances  apart, 
though  their  relations  may  almost  all  be  expressed  by  the 
aibove  notation,  and  all  calculations  thereon  performed 
thereby,  without  negative  signs,  or  any  unnecessary  compli- 
cation of  numbers. 

The  values  of  the  intervals  are  contained  in  two  columns 
in  the  middle  of  the  table,  the  left  hand  ones  are  those  of  the 
20  principal  notes  in  each  octave,  whose  letters,  names,  and 
marks  succeed  m  proceeding  outwards:  ihe  second  column 
contains  the  40  sounds,  produced  bv  raising  and  by  depres 
each  note  in  the  first,  a  major  comma,  or  0  J  1,  in  tins 
notation,  and  the  letters  and  marks  ('  and  v  to  express  this 
raising  and  depressing  by  a  comma,  called  acute  and  grave) 
of  these  and  the  names,  succeed  each  other  outwards. 
My  nomenclature  or  names  of  several  of  these  intervals, 
above  C,  will  be  found  to  differ  somewhat  from  those  of 
the  author,  who  considers  the  terms  /'//  use  among  practical 
musicians,  as  to  be  preferred  for  his  purposes,  though 
somewhat  loose  and  indefinite,  to  others  free  of  this  defect, 
which  they  might  have  to  learn.  The  major  and  minor 
intervals  are  fixed,  by  the  nature  of  the  scale,  and  to  these 
all  my  names  refer,  by  schisma  0  0  1  (2) ;  minor  comma 
0  1  0  (10  S  4-ni);  major  comma  0  1  t  (I  I  2  -f  m) ; 
or  superfluous  1  1  1  (36'Z  -f-  f  -f  3  m)  the  minor  semi- 
tone; all  by  fixed  and  invariable  appellations. 

A  principal  improvement  by  Mr.  Liston  consists  in  his 
mode  of  obtaining  the  20  notes  of  the  scale  for  his  present 

*  We  have  here,  for  the  convenience  of  printing,  substituted  the  old 
English  f,  instead  of  the  script  long  s,  u-ed  in  the  copy  and  in  the  engraved 
Table  Plate  V,  in  our  xxviiith  volume. — Edit. 

organ, 
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orcran,  and  by  which  he  has  been  able  to  avoid  that  im- 
practicable divergency  of  tune  which  Mr.  Maxwell's  sgale 
tor  the  organ  contains.  It  is  thus  that  Mr.  L.  tunes,  up- 
wards : 


4th 

V  III 

•A    vE:    and    $G     *B.  And  downwards, 


C  '  F  '  bB  r  and  then  c'"  bA    bE  \d  '  bG  '  bC. 

4th 

Instead  of  which.  Mr.  Maxwell  proposed  a  series  of  dia- 
tonic scales,  proceeding  always  by  perfect  major  tilths,  and 
therefore  his  scale,  though  containing 44  sounds  in  the  oc- 
tave, could  not  furnish  a  great  many  intervals  wanted  by 
the  musician,  or  admit  of  the  modulations  in  daily  use. 
Mr.  L.  on  the  contrary,  bv  proceeding  as  above,  and  ex* 
tending  the  number  of  notes  to  24,  or  as  many  -more  as  mav 
be  desired,  produce-  his  notes  all  in  true  musical  relation 
to  one  fundamental  bass  note  C ;  and  as  within  such  a 
scale,  there  are  many  intervals  false  bv  a  comma,  he  enables 
the  performer  in  everv  instance  to  correct  the  error,  by 
means  of  his  pedals:  and  I  am  assured,  that  the  use  of 
these  pedals  has  been  found  so  easy  anu  simple,  as  to  occa- 
sion little  difficulty  even  at  first  trial,  and  that  a  dav  or  two 
has  always  sufficed,  to  make  performers  of  ordinary  capa- 
city, perfectly  acquainted  with  them. 

It  is  very  easy  to  apply  the  above  tuning  scale  to  my 
calculations  of  the  notes:  thus  the  Vth  G  is  fixed  bv  the 
nature  of  this  notation  at  7  17  13,  this  added  to  itself, 
gives  14  34  26,  for  d,  in  the  octave  above,  therefore  de- 
duct the  octave  12  29  22  (which  the  nature  of  this  nota- 
tion has  fixed),  and  ue  have  D  =  2  .5  4  :  E  the  IIId  is 
fixed  at  4  9  7  (by  the  nature  of  the  scale),  to  which  we 
add  a  4th,  5  12  y,  and  we  have  A  =  9  21  16;  and  so 
for  any  other  notes  in  this  table,  or  for  more  extended  scales 
wherein  bF  and  the  necessary  double  flats  and  sharps  are 
introduced,  as  can  with  facility  be  done  bv  the  inventor,  on 
organs  for  which  he  may  be  honoured  with  orders.  I  can- 
not conclude  without  earnestly  calling  the  attention  of  all 
lovers  of  good  harmony  to  this  improvement,  and  wishing 
every  success  to  the  very  able  and  ingenious  inventor. 

1  remain,   sir, 

Your  obedient  servant, 

12,  Upper  Crown  street,  Westminster,  JOHN  FaREY". 

April  12,  1811. 

S3  The 
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P.  S  — Same  may  wish  10  know,  that 
f  the  semi/one  subminimis  =  2t  —  T  —  S  =    9*51456]    X  Q 

=  25-1653S7    X    ^. 
(j  the  minor  comma   ....    s  SS  —  T  =10  0078694  X& 

=       -307*5837  x  C:   and, 
S  the  sckisma =  2T  —  t  —  cS  =   -0999201  x  g 

=  -03973712  x  f. 
The  schisma-excessive  minor  Fourth  5  f  +  12g  4-  10^, 
belongs  to  the  scale  of  mv  Equal  Temperament  (mentioned 
in  vour  26th  volume,  p.  65;  35th  volume,  p.  4.':2;  and 
36th  volume,  p.  43),  and  exceeds  the  true  Isotonic  Fourth 
or  TVbs  of  the  octave,  by  only  about  the  T7^•5-lrr'",,  part  or"  a 
major  comma  :  it  is  equal  3V+  III  —  4  ill  is,  and  is  tu 
or  mav  be  proved  on  this  organ,  by  trying;  C,  G  D  A' and 
upwards  and  thence  *G',  *D',  *A'and  *E'  downwards, 
when  C  will  be  found  to  beat  with  this  last  note,  I*OB36 
times  per  second,  if  C  of  the  tenor  cliff  line  on  the  diapason 
stop  vibrates  240  times  per  second,  according  to  the  true 
concert  pitch. — J.  F. 


XLYIFT.  Experiments  on  Allanite,  a  new  Mineral  from 
Greenland.  fjy  Thomas  Thomson,  M.D.F.R.S.  Fel- 
law  of  the  Imperial  Chirm  go-  Medical  Academy  of  Pe- 
ter slur  gk  * . 

.A.  bout  three  yeajs  ago,  a  Danish  vessel  +  was  brought  into 
Leith  as  a  prize.  Among  other  articles,  she  contained  ;* 
small  collection  of  minerals,  which  were  purchased  by 
Thomas  Allan,  Esq.  and  Colonel  Imrie.  The  country  from 
which  these  minerals  had  been  brought  was  not  known  tor 
certain  ;  but  as  the  collection  abounded  in  cryolite,  it  was 
conjectured,  with  very  considerable  probability,  diat  they 
had  been  collected  in  Greenland. 

Among  the  remarkable  minerals  in  this  collection,  there 
wa6  one,  which,  from  its  correspondence  with  gadolinile,  as 
described  in  the  different  mineralogical  works,  particularly 
attracted  the  attention  of  Mr.  Allan,  who  was  confirmed  in 
the  idea  of  its  being  a  variety  of  that  mineral  by  the  opinion 
of  Count  Rournon,  added  to  some  experiments  made  by 
Dr.  Wollaston ;  and  he  was  thus  induced  to  give  the  de- 
scription which  has  since  been  published  in  a  preceding 
part  of  the  present  volume. 

*  From  the  Transactions  of  the  Royal  Society  of  Edinburgh. 
+  Per  Fruhlin.c.  Captain  Jacob  Ketclson,  captured  en  her  passage  from 
Iceland  to  Copenhagen. 

About 
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About  a  year  ago,  Mr.  Allan,  who  has  greatly  distin- 
guished himself  by  his  ardent  zeal  for  the  progress  of  mi- 
neralogy in  all  its  branches,  favoured  me  with  some  speci- 
mens of  this  curious  mineral,  and  requested  me  to  examine 
its  composition, — a  request  which  I  agreed  to  with  pleasure, 
because  I  expected  to  obtain  from  it  a  quantity  of  yttria, 
an  earth  which  I  had  been  long  anxious  to  examine,  but  had 
not  been  able  to  procure  a  sufficient  quantity  of  the  Swedish 
eadolinite  for  my  purpose.  The  object  of  this  paper  is* 
i<>  communicate  the  result  of  my  experiments  to  the  Royal 
Society, — experiments  which  cannot  appear  with  such  pro- 
priety anv  where  as  in  their  Transactions,  as  thev  already 
contain  a  paper  by  Mr.  Allan  on  the  mineral  in  question. 

I.   Description. 

I  am  fortunately  enabled  to  give  a  fuller  and  more  accu- 
rate description  of  this  mineral  than  btuat  which  formerly 
appeared,  Mr.  Allan  having,  since  that  tune,  discovered  an 
additional  quantity  of  it,  among  which  he  not  only  found 
fresher  and  i  etier  characterized  fragments,  but  also  some 
entire  crystals.  In  its  composition  it  approaches  most 
nearly  to  cerite,  but  it  differs  from  it  so  much  in  its  exter- 
nal characters,  that  it  must  be  considered  as  a  distinct 
species.  I  have  therefore  taken  the  ht;erty  to  give  it  the 
name  of  Allanite,  in  honour  of  Mr.  Allan,  to  whom  we  are 
in  reality  indebted  tor  the  discovery  <>f  its  peculiar  nature. 

Allanite  occurs  massive  and  disseminated,  m  irreo-ular 
masses,  mixed  with  black  mica  and  feldspar;  also  crystal- 
lized:  the  varieties  observed  are, 

1.  A  four  sided  oblique  prism,  measuring  1 17D  and  63°. 

2.  A  six-sided  prism,  acuminated  with  pyramids  of  tour 
sides,  set  on  the  two  adjoining  opposite  ;  mes.  These 
last  are  so  minute  as  to  be  incapable  of  measurement. 
But,  as  nearly  as  the  eye  can  determine,  ...ie  form  re- 
stmhles  Fig.  3,  Plate  VI;  the  prism  of  which  has  two 
right  angles,  and  four  measuring  \3b°. 

3.  A  flat  prism,  with  the  acute  ansle  of  63^  replaced  by 
one  plane,  and  terminated  by  an  acumination,  having 
three  principal  facettes  set  on  the  larger  lateral  planes, 
with  which  the  centre  one  measures  125°  and  55".  Of 
this  specimen,  an  engraving  is  given  in  the  Plate,  Fie;.  4. 

Specific  gravity,  according  to  my  experiment?,  3533. 
The  specimen  appears  to  be  nearly,  though  not  absolutely, 
pure.  This  substance,  however,  is  so  very  much  mixed 
with  mica,  that  no  reliance  can  be  placed  on  any  of  the 
trials  which  have  beer.  made.      Count  Boumon_,  surprised 

S4  at 
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at  the  low  specific  gravity  noted  by  Mr.  Allan,  -which  was 
3'480,  broke  down  one  of  the  specimens  which  had  been 
=>cnt  him,  in  order  to  procure  the  substance  in  the  purest 
State  possible,  and   the   result  irf  four  expeiqmeats   was  as 

follows:   4-001,   3-707,   3-t35-4,  3- 1  la. In  a  subsequent, 

experiment  of  Mr.  Allan's,  he  found  it  3G65.  From  these 
it  appears  that  the  substance  is  not  in  a  pure  state.  lis 
colour  is  so  entirely  the  s:tme  with  the  mica,  with  which  it 
is  accompanied,  that  it  is  only  by  mechanical  amnion  that 
thev  can  be  separated. 

Colour,  brownish -black. 

External  lustre,  dull  ;  internal,  shining  and  resinous, 
slightly  inclining  to  metallic. 

Fracture,  small  conchoidal. 

Fragments,  indeterminate,  charp-ecged. 

Opake. 

Semi-hard  in  a  high  degree.  Does  not  scratch  quartz 
nor  feldspar,  but  scratches  hornblende  and  crown-glass. 

Brittle. 

Easily  frangible. 

Powder,  dark  greenish-grav. 

Before  the  blow-pipe  it  froths,  and  melts  imperfectly  into 
a  brown  scoria. 

Gelatinizes  in  nitric  acid.     In  a  strong  red  heat  it  l< 
o'QS  per  cent,  of  its  weight. 

II.  Experiments  to  ascertain  its  Composition. 

My  first  experiments  were  made,  on  the  supposition  that 
the  mineral  was  a  variety  of  gadolimte,  and  were  pretty 
much  in  the  style  of  those  previously  made  on  that  sub- 
Stance  by  Ekeberg,  Klaproth,  and  Yanquelin. 

1.  ! 00  grains  of  the  mineral,  previously  reduced  to  a 
fine  powder  in  an  agate  mortar,  were  digested  repeatedly 
on  a  sand-baih  in  muriatic  acid,  till  the  liquid  ceased  to 
have  any  action  on  it.  The  undissolved  residue  was  silica, 
mixed  with  some  fragments  of  mica.  When  heated  to 
redness,  it  weighed  33"-l  grains. 

l2.  The  muriatic  acid  solution  was  evaporated  almost  to 
dryness,  to  get  rid  of  the  excess  of  acid,  dissolved  in  a 
large  quantity  of  water,  mixed  with  a  considerable  excess 
of  carbonate  of  ammonia,  and  boiled  for  a  few  minutes. 
By  this  treatment,  the  whele  contents  of  the  mineral  were 
precipitated  in  the  state  of  a  yellowish  powder,  which  was 
separated  by  the  filter,  and  boiled,  while  still  moist,  in  pot- 
ash-ley. A  small  portion  of  it  only  was  dissolved.  The 
potash-ley  was  separated  from  the  undissolved  portion  by 

the 
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the  filter,  and  mixed  with  a  solution  of  sal  ammoniac,  bv 
means  of  which  a  white  powder  precipitated  from  it.  This 
while  matter  being  heated  to  redness,  weighed  7*o  grains. 
It  was  digested  in  sulphuric  acid,  but  3-76  grains  refused 
to  dissolve.  This  portion  possessed  the  properties  of  silica. 
The  dissolved  portion  being  mixed  with  a  few  drops  of 
sulphate  of  potash,  shot  into  crystals  of  alum.  It  was 
therefore  alumina,  and  amounted  to  4- 14  grains. 

3.  The  yellow  matter  which  refused  to  dissolve  in  the 
potash-ley  was  mixed  with  nitric  acid.  An  effervescence 
took  place,  but  the  liquid  remained  mudcly,  till  it  was  ex- 
posed .0  heat,  when  a  clear  reddish- brown  solution  was  ef- 
fected. This  solution  was  evaporated  to  drvness,  and  kept 
for  a  few  minutes  in  the  temperature  of  about  400°,  to 
peroxidize  the  iron,  and  render  it  insoluble.  A  sufficient 
quantity  of  water  was  then  poured  on  it,  and  digested  0.1  it 
for  hali-an-hour,  on  the  sand-bath.  The  whole  was  then 
thrown  upon  a  filter.  The  dark  red  matter  which  remained 
on  the  filter  was  drenched  in  oil,  and  heated  to  redness 
in  a  covered  crucible.  It  was  then  black,  and  attracted  by 
the  magnet;  but  had  not  exactly  the  appearance  of  oxide 
of  iron.     It  weighed  42*4  grains. 

4.  The  liquid  which  passed  through  the  filter  had  not 
the  sweet  taste  which  I  expected,  but  a  slightly  bitter  one, 
similar  to  a  weak  solution  of  nitrate  of  lime.  Hence  it  was 
clear  that  no  yttria  was  present,  as  there  cusht  to  have 
been,  had  the  mineral  contained  that  earth.  This  liquid 
being  mixed  with  carbonate  of  ammonia,  a  white  powder 
precipitated,  which,  after  being  dried  in  a  red  heat,  weighed 
17  grains.  It  dissolved  in  acids  with  effervescence:  the 
solution  was  precipitated  white  by  oxalate  of  ammonia,  but 
not  by  pure  ammonia.  When  dissolved  in  sulphuric  acid 
and  evaporated  to  dryness,  a  light  white  matter  remained, 
tasteless,  and  hardly  soluble  in  water.  These  properties  in- 
dicate carbonate  of  lime.  Now,  17  grains  of  carbonate  of 
lime  are  equivalent  to  about  9*23  grains  of  lime. 

5.  From  the  preceding  analysis,  supposing  it  accurate,  it 
followed  that  the  mineral  was  composed  of 

Silica 37-16 

Lime 9*23 

Alumina 4*14 

Oxide  of  iron ..  42  40 

Volatile  matter 398 

96-91 
Loss 3*09 

10000"         But 
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Bui  the  appearance  of  the  supposed  oxide  of  iron  in- 
duced me  to  ?uspect  that  it  did  not  consist  wholly  of  that 
metal.  I  thought  it  even  conceivable,  that  the  yttria  which 
the  mineral  contained  [flight  have  been  rendered  insoluble 
by  the  application  of  too  much  heat,  and  might  have  been 
concealed  by  the  iron  with  which  it  was  mixed.  A  num- 
ber of  experiments,  which  it  is  needless  to  specify,  soon 
convinced  me  that,  besides  iron,  there  was  likewise  another 
substance  present,  which  possessed  properties  different 
from  any  that  I  had  been  in  the  habit  of  examining.  It 
possessed  one  property  at  least  in  common  with  vttria;  its 
solution  in  acids  had  a  sweet  taste;  but  few  of  its  other 
properties  had  any  resemblance  to  those  v\  hich  the  chemists 
to  whom  we  are  indebted  for  our  knowledge  of  vttria  have 
particularized.  But  as  I  had  never  myself  made  any  ex- 
periments on  vttria.  I  was  rather  at  a  loss  what  conclusion 
to  draw.  From  this  uncertainty  I  was  relieved  by  Mr. 
Allan,  who  had  the  goodness  to  give  me  a  small  fragment 
of  gadolinile,  which  had  been  received  directly  from  i\Jr. 
Ekebcrg.  From  this  I  extracted  about  lo  grains  of  yttria; 
and  upon  comparing  its  properties  with  those  of  the  sub- 
stance in  question,  I  found  them  quite  different.  Con- 
vinced by  these  experiments  that  the  mineral  contained  no 
vttria,  but  that  one  ol  its  constituents  was  a  substance  with 
which  I  was  still  unacquainted,  I  had  recourse  to  the  fol- 
low ing  mode  of  analysis,  in  order  to  obtain  this  substance 
in  a  pure  state. 

III.  Analysis  of  Allanife. 

1.  100  grains  of  the  mineral,  previously  reduced  to  a 
fine  powder,  were  digested  in  hot  nitric  acid  till  nothing 
more  could  be  dissolved.  The  undissolved  residue,  which 
was  silica,  mixed  with  some  scales  of  mica,  weighed,  after 
being  heated  to  redness,  35-4  grains. 

2.  The  nitric  acid  solution  was  transparent,  and  of  a 
light-brown  colour.  When  strongly  concentrated  by  eva- 
poration, to  get  rid  of  the  excess  of  acid,  and  set  aside  in 
an  open  capsule,  it  concreted  into  a  whitish  solid  matter, 
consisting  chiefly  of  soft  crystals,  nearly  colourless,  having 
only  a  slight  tinge  of  yellow.  These  crystals  being  left 
exposed  to  the  air  became  gradually  moist,  but  did  not 
speedily  deliquesce.  The  whole  was  therefore  dissolved  in 
water,  and  the  excess  of  acid,  which  was  still  present,  care- 
fully neutralized  with  ammonia.  By  this  treatment,  the 
solution  acquired  a  much  deeper  brown  colour;  but  still 
continued   transparent.     Succinate  of  ammonia  was  then 

dropped 
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dropped  in  with  caution.  A  copious  reddish-brown  pre- 
cipitate fell,  which  being  washed,  dried,  and  heated  to  red- 
ness in  a  covered  crucible,  weighed  25-4  grains.  It  pos- 
sessed all  the  characters  of  black  oxide  of  iron.  For  it  was 
attracted  by  the  magnet,  completely  soluble  in  muriatic 
acid,  and  the  solution  was  not  precipitated  by  oxalate  of 
ammonia, 

3.  The  liquid  being  still  of  a  brown  colour,  I  conceived 
it  not  to  be  completely  free  from  iron.  On  this  account, 
an  additional  quantity  of  succinate  of  ammonia  was  added. 
A  new  precipitate  fell ;  but  instead  of  the  dark  reddish- 
brown  clour  which  characterizes  succinate  of  iron,  it  had 
a  beautih  1  flesh-red  colour,  which  it  retained  after  being 
dried  in  the  open  air.  When  heated  to  redness  in  a  co- 
vered crucible,  it  became  black,  and  had  some  resemblance 
to  gunpowder.     It  weighed  7"2  grains. 

4.  This  substance  attracted  my  peculiar  attention,  in 
consequence  of  its  appearance.  I  found  it  to  possess  the 
follov\  ing  characters  : 

a.  It  was  tasteless,  and  not  in  the  least  attracted  by  the 
magnet,  except  a  few  atoms,  which  were  easily  separated 
from  the  rest. 

I.  It  was  insoluble  in  water,  and  not  sensibly  acted  on 
when  boiled  in  sulphuric,  nunc,  muriatic,  or  nitro-muriatic 
acid. 

c.  Before  the  blow-pipe  it  melted  with  borax  and  mi- 
erocosmie  salt,  and  formed  with  both  a  colourless  bead. 
With  carbonate  ot  soda  it  formed  a  daik-rtd  opake  bead. 

d.  When  heated  to  redness  with  potash,  and  digested  in 
water,  snuff-coloured  flocks  remained  undissolved,  which 
gradually  subsided  to  the  bottom.  The  liquid  beinsf  sepa- 
rated, and  examined,  was  found  to  contain  nothing  but 
potash.  When  muriatic  acid  was  poured  upon  the  snuff- 
coloured  flocks,  a  slight  effervescence  took  place,  and  when 
heat  was  applied,  the  whole  dissolved.  The  solution  was 
transparent,  and  of  a  yellow  colour,  with  a  slight  tint  of 
green.  When  evaporated  to  dryness,  to  get  rid  of  the  ex- 
cess of  acid,  a  beautiful  yellow  matter  gradually  separated. 
Water  boiled  upon  this  matter  dissolved  the  whole.  The 
taste  of  the  solution  was  astringent,  with  a  slight  metallic 
flavour,  by  no  means  unpleasant,  and  no  sweetness  was 
perceptible. 

e.  A  portion  of  the  black  powder  being  exposed  to  a  red 
heat  for  an  hour,  in   an  open  crucible,   became  reddish- 
brown,  and  lost  somewhat  of  its   weight.     In  this  altered 
state,  it  was  soluble  by  means  of  heat,  though  with  diffi- 
culty. 
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culty,  both  in  nitric  and  sulphuric  acids.  The  solutions 
had  a  reddish -brown  colour,  a  slight  metallic  astringent 
taste,  but  no  sweetness. 

f.  The  solution  of  this  matter  in  nitric  and  muriatic  acid, 
when  examined  by  re-agents,  exhibited  the  following  phae- 
nomena  : 

(1.)   With  prussbre  of   potash,  it  threw  down  a  white 
precipitate  in  flocks.     It  soon  subsided;  readily  dis- 
solved in  nitric  acid  ;  the  solution  was  given. 
(2.)    Prussiate  of  mercury.     A  light  yellow  preeipitate, 

soluble  in  nitric  acid. 
(3.)    Infusion  of  nut  galls.     No  change. 
(4.)   Gallic  acid.     No  change. 
(5.)   Oxalate  of  ammonia.     So  change, 
(b.)  Tartrate  of  potash.     No  change. 
(7.)   Phosphate  of  soda.     No  change. 
(8.)   Hydro-sulphuret  of  ammonia.   Copious  black  flocks. 

Liquor  remains  transparent. 
(9.)   Arseniate  of  potash.     A  white  precipitate. 

(10.)    Potash ^        CVpious       yellow-co- 

(11.)   Carbonate  of  soda v  loured    flocks;     readily 

(12.)   Carbonate,  of  ammonia.  J    dissolved  in  nitric  acid. 
(13.)  Succinate  of  ammonia.     A  while  precipitate. 
(14.)   Benzoate  of  potash.     A  white  precipitate. 
(15.)   A  plate  of  zmc  being  put  into  the  solution  in  mu- 
riatic acid,   became  black,   and  threw  down  a  black 
poivder,   which   was  insoluble  in   sulphuric,   nitric, 
muriatic,     nitro  muriatic,    acetic,    and    phosphoric 
acids,    in   every   temperature,  whether   these   acids 
were  concentrated  or  diluted. 
(1C.)   A  plate  of  tin  put  into  the  nitric  solution,  occasioned 

no  chanj 
(17-)  A  portion  being  inclosed  in  a  charcoal  crucible,  and 
exposed  for  an  hour  to  the  heat  of  a  forge,  was  not 
reduced  to  a  metallic  button,  nor  could  anv  trace  of 
it  be  delected  when  the  crucible  was  examined. 
These  properties  were  all  that  the  small   quantity  of  the 
matter  in  my  possession  enabled   me  to  ascertain.     They 
unequivocally  point  out  a  metallic  oxide.    Upon  comparing 
them  with  the  properties  of  all  the  metallic  oxides  known, 
none  will  be  found  with  which  this  matter  exactly  agrees. 
Cerium    is   the    metal   the  oxides  of  which   approach   the 
nearest.     The  colour  is  nearly  the  same,  and  both  are  pre- 
cipitated   white  by   prussiate  of  potash,  succinate  of  am- 
monia, and  benzoate  of  potash.      Cut,  in  other  respects, 
the  two  substances  differ  entirclv.     Oxide  of  cerium  is  pre- 
cipitated 
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cipitaled  white  bv  oxalate  of  ammonia  and  tartrate  of  pot- 
ash ;  our  oxide  is  not  precipitated  at  all  :  oxide  of  cerium 
is  precipitated  white  bv  hydro- sulphuret  of  ammonia;  while 
our  oxide  is  precipitated  black  :  oxide  of  cerium  is  not  pre- 
cipitated bv  zinc,  while  our  oxide  is  thrown  down  black. 
There  are  other  differences  between  the  two,  but  those 
which  1  have  just  mentioned  are  the  most  striking. 

These  properties  induced  me  to  consider  the  substance 
which  I  had  obtained  from  the  Greenland  mineral  as  the 
oxide  of  a  metal  hitherto  unknown  ;  and  I  proposed  to 
distinguish  it  bv  the  name  of  janonutm. 

In  the  experiments  above  detailed,  I  had  expended  al- 
most all  the  oxide  of  junonhim  which  I  had  in  my  posses- 
sion, taking  it  for  grafted  that  I  could  easily  procure  more 
of  it  from  the  Greenland  mineral.  But,  soon  after,  I  was 
informed  by  Dr.  Wollaston,  to  whom  I  had  sent  a  speci- 
men of  the  mineral,  that  he  had  not  been  able  to  obtain 
any  of  my  supposed  junonium  in  Ins  trials.  This  inuueed 
me  to  repeat  the  analysis  no  less  than  three  times,  and  in 
neither  ease  was  I  able  to  procure  any  more  of  the  sub- 
stance which  I  have  described  above.  Thus  it  has  been 
out  of  my  power  to  verify  the  preceding  details,  and  to 
put  the  existence  of  a  new  metal  in  the  mineral  beyond 
doubt.  At  the  same  time,  I  may  be  allowed  to  say,  that 
the  above  experiments  were  made  with  everv  possible  at- 
tention on  my  pa.  t,  and  most  of  them  were  repeated  at 
least  a  dozen  times.  1  have  no  doubt  mvself  of  their  ac- 
curacy ;  but  ihink  that  the  exi.-ience  of  a  new  metal  can 
hardly  be  admitted,  without  stronger  proofs  than  the  soli- 
tary analysis  uhich  I  have  performed. 

5.  The  liquid,  thus  freed  from  iron  and  junonium,  was 
super-saturated  with  pure  ammonia.  A  grayish -white 
gelatinous  matter  precipitated.  It  was  separated  by  the 
filter,  and  became  gradually  darker-coloured  when  drvinij. 
This  matter,  after  being  exposed  to  a  red  heat,  weighed 
about  3S  grains.  When  boiled  in  potash-lev,  4-1  grains 
were  dissolved,  of  a  substance  which,  separated  in  the  usual 
way,  exhibited  the  properties  of  alumina. 

6.  The  remaining  33-o  grains  were  again  dissolved  in  mu- 
riatic acid,  and  precipitated  by  pure  ammonia.  The  precipi- 
tate  was  separated  by  the  filter,  and  allowed  to  dry  spontane- 
ously in  the  open  air.  It  assumed  an  appearance  very  much 
resembling  gum-arabic,  bemg  semi-transparent,  and  of  a 
brown  colour.  When  dried  upon  the  sand-bath,  it  became 
very  dark-brown,  broke  with  a  vitreous  fracture,  and  still 
retained  a  small  degree  of  transparency.     It  was  tasteless, 

•        felt 


2S6  Experiments  on  Allanite. 

felt  gritty  between  the  teeth,  and  was  easily  reduced  to 
powdi  r.  It  effervesced  in  sulphuric,  nitric,  muriatic,  and 
acetic  acids,  and  a  solution  of  it  was  effected  in  each  by 
means  of  heat,  in  ugh  not  without  considerable  difficulty. 
The  solutions  had  art  austere  and  slightly  sweetish  lastfc. 
When  examined  by  re- agents,  they  exhibited  the  following 
propcrtii  H  : 

(l.)   Prussiate  of  potash.     A  white  precipitate. 

(-2.)   Oxalate  of  ammonia.      A  white  precipitate. 

(3.)  Tartrate  of  potash.     A  white  precipitate. 

(4.)  Hydro-sulphuret  of  potash.     A  white  precipitate. 

(o  )   Phosphate  of  soda.     A  white  precipitate. 

(d.)   Arserriatie  of  potash.     A  white  precipitate. 

(7.)   Potash  and  its  carbonate.     A  white  precipitate. 

(S.)   Carbonate  of  ammonia.     A  while  precipitate. 

(Q.)    Ammonia.     A  white  gelatinous  precipitate. 
(10)   A  plate  of  zinc.     No  change. 

These  properiies  indicated  oxide  of  cerium.  T  was  there- 
fore disposed  to  consider  the  substance  which  I  had  ob- 
tained as  oxide  of  cerium.  But  on  perusing  the  accounts 
of  that  substance,  given  by  the  celebrated  chemists  to 
whose  labours  we  are  indebted  for  our  knowledge  of  it, 
there  were  several  circumstances  of  ambiguity  which  oc- 
curred. My  powder  was  dissolved  in  acids  with  much 
greater  difficulty  than  appeared  to  be  the  case  with  oxide  of 
cerium.  The  colour  of  mv  oxide,  when  obtained  Irom 
oxalate  by  exposing  it  to  a  red  heat,  was  much  fighter, 
and  more  inclined  to  vellow,  than  the  oxide  of  cerium. 

In  this  uncertainiv,  Dr.  Wollastnn,  to  w  horn  I  commu- 
nicated mv  difficulties,  offered  to  send  me  down  specimen! 
of  the  mineral  called  ceriie,  that  I  might  extract  from, 
it  real  oxide  of  cerium,  and  compare  my  oxide  with  it. 
This  offer  I  thankfully  accepted*;  and  upon  comparing 
the  properties  of  my  oxide  with  those  of  oxide  of  cerium 
extracted  from  ctrite,  I  was  fully  satisfied  that  they 
were  identical.  The  more  difficult  solubility  of  mine  was 
Owing  to  the  method  1   had  employed  to  procure  it,  and  to 

*  The  specimen  of  ceiite  which  I  analysed,  wai  bo   n  .ich   mixed  wirh 
actioolite,  that  the  sta.ieme.ut  ot  the  result  which  I  obtained  cannot  be  of 
much  importance.     The  specific  gravity   of  Jie  specimen  wai  -IHD.     I 
found  it  composed  as  follows: 

A  white  powder   left  by  muriatic  acid,  and  presumed  to  be  siiica      IT  .1 
Red  oxide  of  cerium         ----.-..       44- 

I  on         ------        _■«.-'«--        4* 

Volatile  matter        --         ....  .        s- 

Low ...-I-7 

1000 
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the  strong  heat  to  which  I  had  subjected  it:  whereas  the 
oxide  or  'cerium  from  cerite  had  been  examined  in  the  state 
or'  carbonate. 

7.  In  the  many  experiments  made  upon  this  powder, 
and  upon  oxide  or  cerium  from  cerite,  I  repeated  every 
thing  that  had  been  established  by  Berzelius  and  Hisinger, 
Klaproth  and  Vauquelin,  and  had  an  opportunity  of  ob- 
serving many  particulars  which  they  have  not  noticed.  It 
may  be  worth  while,  Therefore,  without  repeating  the  de- 
tails of  these  chemists,  to  mention  a  few  circumstances, 
which  will  be  found  useful  in  examining  this  hitherto  scarce 
oxide. 

a.  The  precipitate  occasioned  bv  oxalate  of  ammonia  is 
at  first  in  white  flocks,  not  unlike  that  of  muriate  of  silver, 
but  it  soon  assumes  a  pulverulent  form.  It  dissolves  readilv 
in  nitric  acid,  without  the  assistance  of  heat.  The  same 
remark  applies  to  the  precipitate  thrown  down  by  tartrate 
or  potash.  But  tartrate  of  cerium  is  much  more  soluble  in 
acids  than  the  oxalate. 

/•.  The  solution  of  cerium  in  acetic  acid  is  precipitated 
gray  by  infusion  of  nut-galls."  Cerium  is  precipitated  like- 
wise by  the  same  re-agent  from  other  acids,  provided  the 
solution  contain  no  excess  of  acid.  This  fact  was  first  ob- 
served by  Dr.  Wollaston,  who  communicated  it  to  me  last 
summer.  I  immediately  repeated  his  experiments  with 
success. 

c.  Cerium  is  not  precipitated  from  its  solution  in  acids 
by  a  plate  of  zinc.  In  some  cases,  indeed,  I  have  obtained 
a  yellowish-fed  powder,  which  was  thrown  down  very 
slowly.  But  it  proved,  on  examination,  to  consist  almost 
entirely  of  red  oxide  of  iron,  and  of  course  onlv  appeared 
when  the  solution  of  cerium  was  contaminated  with  iron. 

d.  The  solutions  of  cerium  in  acids  have  an  astringent 
taste,  with  a  perceptible  sweetness,  which  however  is  dif- 
ferent from  the  sweetness  which  some  of  the  solutions  of 
iron  in  acids  possess. 

e.  The  muriate  and  sulphate  of  cerium  readilv  crystallize; 
but  I  could  not  succeed  in  obtaining  crystals  of  nitrate  of 
cerium. 

J.  The  best  way  of  obtaining  pure  oxide  of  cerium  is 
to  precipitate  the  solution  by  oxalate  ot  ammonia,  wash. 
the  precipitate  well,  and  expose  it  to  a  red  heat.  The 
powder  obtained  by  this  process  is  always  red  ;  but  it  varies 
very  much  in  its  shade,  and  its  beauty,  according  to  cir- 
cumstances.    This  powder  always  contains  carbonic  acid. 

g.  I  consider  the  following  as  the  essential  characters  <  f 

cerium. 
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cerium.  The  solution  has  a  sweet  astringent  taste :  it  is 
precipitated  white  by  prussiate  or'  potash,  oxalate  of  am- 
monia, tar'ratt  bf  potash,  carbonate  of  potash,  carbonate 
of  ammonia,  succinite  ot  ammonia,  benzoate  of  potash, 
and  bydro-sulphuret  of  ammonia:  the  precipitates  are  re- 
dissolvt  d  by  nitric  or  muriatic  acids  :  ammonia  throws  it 
down  in  gelatinous  flocks  :  zinc  doe=  not  precipitate  it  at  all. 
h.  The  while  oxide  of  cerium,  mentioned  by  Hisinger 
and  BerzeliuA,  and  described  by  Vauqudin,  did  not  present 
itself  to  me  in  any  of  my  experiments j  unless  the  white 
flocks  precipitated  by  ammonia  from  the  original  solution 
be  considered  as  white  oxide.  They  became  brown  on 
dr\  iugi  and  when  heated  to  redness  were  certainly  con- 
vened into  red  oxide. 

As  cerium  as  well  as  iron  is  precipitated  by  succinate  of 
ammonia,  the  preceding  method  of  separating  the  two 
from  each  other  was  not  unexceptionable.  Accordingly, 
in  some  subsequent  analyses,  I  separated  the  cerium  bv 
means  of  oxalate  of  ammonia,  before  F  precipitated  the  iron. 
I  found  that  the  proportions  obtained  by  the  analysis  above 
described,  were  so  near  accuracy  that  :;o  material  alteration 
is  necessary. 

S.  The  liquid,  thus  freed  from  iron,  alumina, and  cerium, 
was  mixed  with  carbonate  of  soda.  It  precipitated  a  quan- 
tity of  carbonate  of  lime,  which  amounted,  as  before,  to 
about  17  grains,  indicating  o-  -2  grains  of  lime. 

From  i he  preceding  analysis,  which  was  repjatcd  no  less 
than  three  times,  a  different  method  being  employed  in 
each,  the  constituents  of  allanite  are  as  follow- : 

Silica }5*4 

Lime [)•: 

Alumina 4*1 

Oxide  of  iron c25'4 

Oxide  of  cerium   33-0, 

Volatile  matter !• 

1  12-6 

]  omit  the  7  grains  of  junonium,  because  I  only  detected 
it  in  one  specimen  of  ailanite.  The  excess  of  weight  in 
the  preceding  numbers  is  to  be  ascribed  chiefly  to  the  car- 
bonic acid  combined  with  the  oxide  of  cerium,  from  which 
it  was  not  completely  (reed  bv  a  red  heat.  I  have  rea.-on 
to  believe,  too,  that  the  proportion  of  iron  is  not  quite  so 
much  as  S3'5  grains.  lor,  in  another  analysis*  I  obtained 
only  16  grains,  and  in  a  third  CO  grains.  Some  of  the  ce- 
rium was  perhaps  precipitated  along  with  it  in  the  preceding 
analysis,  and  thus  ils  weight  was  apparently  increased. 

XLIX.   On 
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XLIX.  On  the  Sarcocelc  of  Egijpt  *. 

J.  he  word  Sarcocelesf  is  derived  from  the  Greek  (<ra$  JfljXij) . 
Fabricius  ab  Aquapendente,  Fabricius  Hildanus,  Lanfranc, 
Fallopius,  Andre  de  Lacroix,  and  others,  have  described  this 
disease  under  the  name  of  caro  adnata  ad  testem.  Since 
these  authors,  whose  observations  seem  to  relate  to  the  sar- 
coccle  of  warm  climates,  modern  surgeons  have  confounded 
it  with  diseases  of  the  testis,  such  as  swelling,  inflamma- 
tion, scirrhus,  hydrocele  and  hvdrosarcocele.  The  etymo- 
logy of  the  word  sarcocele,  and  the  signification  which  an- 
cient authors  seem  to  attach  to  it,  proves  that  this  deno- 
mination belongs  exclusively  to  that  disease  which  distends 
beyond  measure  the  teguments  external  to  the  testicle,  par- 
ticularly the  scrotum  and  dartos ;  and  gives  to  these  parts 
an  extraordinarv  volume  or  size.  The  great  number  of 
individuals  I  have  seen  attacked  with  this  complaint  in 
Egvpt  confirms  me  in  this  opinion,  and  induces  me  to  trace 
the  causes,  symptoms,  progress,  and  effects,  and  to  point 
out  the  means  of  relief,  which  are  in  the  power  of  art. 

My  researches  into  the  nature  of  sarcocele  induce  me  to 
believe  that  it  is  confined  to  warm  climates,  at  least,  that  it 
is  very  rarely  met  with  in  cold  regions,  for  the  great  num- 
ber of  examples  which  we  meet  with  in  Europe  are  the  pro- 
duce of  Asia  or  Africa.  The  scrotal  tumour  of  the  minister 
Charles  Delacroix  is  perhaps  a  single  instance  of  sarcocele 
well  marked  which  has  taken  place  in  our  climates,  and  the 
volume  of  this  tumour  was  small,  in  comparison  of  the 
cases  of  sarcocele  related  in  the  German  Ephemeris  for  1 6§2, 
in  Dionis's  chirurojcal  works,  the  Billiotheque  de  Mcderine, 
tome  ix.  and  of  those  which  I  have  seen  with  astonishment 
in  Egypt,  some  of  which  weighed  at  least  fifty  pounds.     I 

*  From  Mons.  Larrey's  Relation  Chnurgicale  de  I'Armce  de  i'Orient. 

•f-  Under  the  term  sarcocele  a  disease  is  here  described  differing  essentially 
from  the  affection  which  in  this  country  has  been  designated  by  that  appel- 
lation. The  sarcocele  of  Europe  is  a  disease  of  the  body  of  the  testicle, 
liable  to  become  seriously  active  from  external  accident,  from  irritating  ap- 
plications, and  from  incisions  made  into  it  wh°n  mistaken  for  hvdroceie. 
But  we  are  assured  in  this  memoir,  that  the  sarcocele  of  Egypt  and  other 
hot  climates,  is  a  carneous  mass  enormous  in  size,  possessing  lit t  i e  sensibility, 
having  no  other  connexion  with  the  testicle  than  being  in  its  neighbour- 
hood ;  bearing  the  potential  and  even  the  actual  cautery,  and  suffering  setons 
to  be  passed  through  it,  with  impunity;  and  occurring  also  in  the  female. 
The  sarcocele  of  Europe  is  an  organic  disease  of  the  testes;  the  sarcocele  of 
Egypt  is  a  disease  of  the  scrotum  and  capsulae  of  the  testes  in  the  male,  and 
of  the  common  teguments  and  cellular  substance  of  the  labia  pudendi  of  the 
female,  connected  with  elephantiasis,  and  being,  possibly,  one  form  of  that 
disease. 

Vol.  37.  No.  156.  April  1811.  T  shall 
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•ball  relate  tome  of  those  cases  winch  are  most  worthy  of 
remark.  By  sarcocele,  prfl  erly  so  called,  I  mean  that  tu- 
mour  '\  hich  is  fb  Tried  in  the  si  rotum,  i  rid  is  a  fleshy  mass, 
broad  at  its  inferior  extremity,  and  attai  hcii  to  the  pubis  by 
a  peduncle  or  neck  more  or  less  extensive. 

Externally  it  is  ri:_<>u>  and  irregular,  separated  by  furrows 
w  cavities,  corresponding;  with  the  mucous,  crvpue,  or  the 
roots  <>t  the  hairs  :  yellow  scaly  incrustations  are  usually 
found  <>n  it.->  surfac  .  more  particularly  it  the  sarcocele  be 
of  Ions  duration.  When  these  crests  fall  off,  there  are 
un  rneatb  several  small  ulcers  which  discharge  an  ichorous 
fluid.  The  tumour  i.->  indolent  and  harder  at  some  ))arts 
than  at  others;  it  may  be  felt  and  pressed  upon  in  any  di- 
rection without  exciting  the  smallest  pair*. 

The  patient  is  no  otherwise  incommoded  bv  it  than  by  its 
weight,  and  the  impediment  it  proves  to  walking,  which 
compels  him  to  have  it  suspended.  The  urine  flows  over 
the  tumour  without  excoriating  it. 

In  the  great  number  of  sarcoceles  which  I  have  seen,  I 
have  remarked  that  the  testicles  ami  spermatic  chord  were 
in  a  sound  and  natural  slate,  and  situated  on  the  sides  of 
the  tumour;  but  the  vessels  of  the  testis  were  usually  aug- 
mented in  size  (varicose).  If  the  testicle  should  participate 
hi  the  disease,  it  will  be  accompanied  by  the  symptoms 
proper  to  such  affection.  It  does  not,  however,  seem  to 
me  that  the  testis  is  capable  of  so  ureal  an  augmentation 
of  size  with  whatever  disease  it  may  be  affected;  tor  the 
patient  would  sink  if  the  morbid  alteration  were  in  the  tes- 
ticle, before  the  sarcocele  has  arrived  even  to  its  second 
stage. 

The  alteration  of  the  testicle,  in  such  cases,  is  the  original 
disease,  and  to  be  regarded  as  distinct  from  sarcocele,  and 
treated  according  to  Us  particular  character.  It  is  not  my 
design  to  describe  the  affections  proper  to  the  testis;  I  am 
only  to  relate  what  I  have  observed  of  the  sarcocele  of 
Egypt.  Labourers,  but  particularly  those  whose  occupation 
requires  their  sitting,  as  weavers,  embroiderers,  tailors,  arc 
most  subject  to  it :  many  circumstances  seem  to  contribute 
to  procure  the  disease.  Among  the  internal  causes  may  be 
enumerated,  depraved  humours,  inveterate  siphyhs,  which 
fur  mie  of  its  symptoms  in  this  country,  pustules  and 
pruritus  of  the  scrotum,  which  is,  however,  much  disre- 
garded bv  the  Egyptians.  This  singular  virus,  produced 
also  perhaps  by  vicious  humours,  is,  probably,  the  cause  of 
another. disease,  not  less  disires.-in?, — elephantiasis.  I  have 
lemarked  that  all  thuse  wbo  are  affected  With  sarcocele  have 

symptoms, 
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symptoms,  more  or  less  apparent,  of  elephantiasis.  The 
subject  of  a  case  at  the  end  of  this  memoir  is  a  striking  ex- 
ample. All  these  causes  produce  their  effects  on  the  cellular 
membrane  aud  skin  of  the  scrotum,  as  being  most  disposed 
to  the  attacks  of  psoric  and  similar  complaints:  its  laxity, 
its  innumerable  mucous  cryptae,  and  the  little  sensibility  it 
is  endued  with,  predispose  it  to  tumefaction;  the  vessels 
first  are  surcharged,  become  weakened  in  their  tone,  the 
scrotum  enlarges,  and  at  the  same  time  acquires  a  density 
like  that  of  the  placenta.  The  testicle  preserves  its  form 
and  health,  but  soon  ceases  to  be  distinguished,  except  at 
the  posterior  part  of  the  tumour,  which  continues  to  in- 
crease in  every  direction,  but  particularly  downwards.  The 
cellular  membrane  thickens  a«  well  as  the  envelopes  of  the 
testicle;  and  the  skin  also  augments  in  density  and  size. 
The  integument  which  covers  the  pubis,  the  inguina,  the 
penis,  and  the  nates,  contributes  gradually  to  form  the 
enormous  tumour  which  is  produced;  thus  the  skin  co- 
vered with  hair,  which  protects  the  pubis,  descends  consi- 
derably below  that  region.  The  extremity  of  the  prepuce 
presents  itself  in  the  form  of  a  sort  of  navel  on  the  anterior 
surface  of  the  tumour.  The  urine  flows  down  from  the 
aperture  without  being  projected.  The  external  surface  of 
this  fleshy  mass  becomes  rugous  and  scaly;  it  retains  but 
little  warmth,  and  the  superficial  veins  are  considerably  en- 
larged. Sarcocele  may  increase  to  almost  any  size:  a  case 
related  in  the  German  Ephemeris  weighed  more  than  two 
hundred  weight.  The  case  of  a  fellah  (agricultor)  of  Upper 
Egypt,  which  I  shall  hereafter  relate,  was  considered  to 
weigh  one  hundred  pounds.  I  have  seen  in  different  parts 
of  Egypt  ten  or  twelve  different  cases,  ff  these  tumours  are 
dissected,  thev  seem  composed  of  a  dense  (couenneuse)  sub- 
stance, with  little  vascularity',  aud  harder  in  wme  parts  than 
in  others  ;  these  have  but  little  sensibility,  and  when  cut 
do  not  give  much  pain.  This  I  was  able  to  remark  on  ex- 
tirpating a  commencing  sarcocele  in  a  cook  of  the  Capu- 
chin convent  at  Cairo.  At  the  School  of  Medicine  a£ 
Paris,  there  is  a  model  of  a  sarcocele,  which  was  not  extir- 
pated, but  the  dissection  after  death  confirms  this  descrip- 
tion. The  testicles  were  sound,  and  the  tumour  was 
formed  by  their  membranes,  then  preternaturally  distended. 
An  old  man,  at  Cairo,  consulted  me  for  an  enormous 
sarcocele  which  he  had  had  for  twenty  years,  the  size  of 
which  obliged  him  to  keep  his  bed.  Anxiety  to  be  relieved 
hid  impelled  him  to  consult  the  physicians  of  his  country, 
who  had  exhausted  their  efforts  in  vain.     Cautery,  caustics, 

T  2  incisions, 
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incisions,  and  discuticnts,  had  been  employed.  The  last 
perjKHl  be  consulted  pierced  the  tumour  through  its  centre 
with  a  large  needle  and  ligature;  he  suffered  but  little  pain, 
which  proved  that  the  testicles  did  not  participate  in  this 
disease.  This  seton,  which  was  moved  daily,  produced  an 
abundant  flow  of  serous  feetid  matter;  (lie  was  also  affected 
with  elephantiasis).  The  continued  discharge  of  the  seton 
produced  but  little  diminution  of  the  tumour ;  and  as  no 
more  was  to  be  expected  from  it  than  other  means  which 
had  been  employed,  I  proposed  the  extirpation  ;  and  when 
I  was  about  to  perform  it,  an  order  to  go  to  Alexandria, 
which  the  English  had  threatened  to  attack,  compelled  me 
to  leave  this  unfortunate  old  man  to  his  fate.  To  the  causes 
I  have  adduced  may  be  added,  bad  diet,  intemperance,  too 
frequent  venery,  the  immoderate  use  of  warm  baths,  to 
which  all  classes  of  Egyptians  are  addicted:  living  in  damp 
and  marshy  places,  the  effects  of  climate,  mode  of  dress, 
or  injuries  of  the  scrotum,  may  also  contribute  to  the  for- 
mation of  the  disease. 

Sarcocele  has  been  hitherto  considered  to  belong  exclu- 
sively to  man;  the  term  is  limited  to  ihe  disease  in  the 
genital  organs.  But  we  may  consider  the  fleshy  tumours 
which  take  place  in  other  parts,  particularly  in  the  face, 
where  the.  skin  is  liable,  as  well  as  the  scrotum,  to  be  af- 
fected bv  venereal  and  other  diseases,  as  so  many  sarco- 
matous tumours  of  the  same  nature  and  depending  on  the 
same  causes.  The  examples  of  such  tumours  are  suf- 
ficiently numerous.  There  are  also  local  causes  which  de- 
termine their  formation  in  one  part  rather  t  an  others, 
such  as  falls,  mechanical  injuries  of  the  skin,  o.  the  appli- 
cation of  chemical  corrosives. 

No  author,  that  I  know  of,  has  described  a  similar  dis- 
ease in  the  female  genitals,  although  the  skin  which  en- 
velops these  parts  differs  but  little  from  the  skin  of  the 
genital  organs  of  man.  The  periodical  discharge  and  other 
resources  given  by  nature  to  the  female,  operate,  without 
donbt,  against  the  formation  of  these  excrescences.  But  a 
singular  case  of  a  woman  named  Bammet  Fatomi,  of  Cairo, 
furnishes  me  with  an  example  of  well  marked  sarcocele  of 
the  labia;  I  shall  relate  this  case.  Every  author  who  has 
written  on  sarcocele  has  described  it  as  incurable,  from 
the  ill  success  thev  have  had  by  internal  or  topical  re- 
medies. All  those  who  have  proposed  extirpation  have 
been  fearful,  or  at  least  have  not  practised  it.  M.  Imbert 
Del  ones  his  the  merit  of  being  the  first  to  perform  this 
operation,  in  boldly  extirpating  the  sarcocele  of  Delacroix; 

'  I  did 
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I  did  not  know  of  the  success  of  his  operation  when  I  per- 
formed a  similar  one,  (the  case  I  have  cited,)  and  proposed 
to  extirpate  several  other  enormous  sarcoceles,  when  the 
army  was  removed. 

When  the  complaint  is  recent,  it  may  be  treated  with  the 
remedies  hereafter  described  ;  but  in  an  advanced  stage  there 
is  no  other  resource  but  extirpation,  preceded,  however,  by 
remedies  proper  to  remove  the  cause  of  the  disease.  Among 
the  internal  remedies  antimonials  combined  with  mercurial 
medicines,  and  convenient  doses  of  sudorirlcs.  continued  for 
some  time,  or  alternated  with  small  doses  of  the  mineral 
acids,  diluted  in  some  mucilaginous  fluid,  produce  the  best 
effects,  but  particularly  the  sulphuric  acid,  lowered  and  ap- 
plied in  form  of  lotion  to  the  parts,  or  a  weak  solution  of 
muriate  of  mercury,  or  oxide  of  copper,  or  muriate  of  am- 
monia, the  effects  of  which  are  increased  by  gentle  and  uni- 
form pressure  on  the  disease.  The  success  of  these  means 
will  be  evident  in  the  diminution  of  the  bulk  of  the  tumour, 
the  retraction  of  the  skin,  and  the  amendment  of  the  pa- 
tient's countenance.  If  this  be  the  case,  the  remedies 
should  be  continued  until  the  disappearance  of  the  disease. 
Incisions  or  caustics  seem  to  me  to  be  useless.  I  rest  my 
opinion  on  the  little  success  which  the  Spanish  and  English 
surgeons  had  in  one  c*f  the  cases  related.  It  is  even  possi- 
ble that  these  means,  if  followed  by  the  astringent  remedies 
I  have  mentioned,  may  produce  cancerous  ulceration.  But 
after  the  use  of  these  remedies  differently  combined,  and 
for  a  sufficient  time,  if  the  sarcocele  continues  in  the  same 
state,  I  do  not  hesitate  to  pronounce  the  necessity  of  am- 
putation, and  the  possibility  of  performing  it  without  din- 
ger.  Its  necessity  is  marked  ,by  the  failure  of  all  other 
means,  and  the  certainty  that  the  disease  will  continue  to 
increase ;  and  though  the  inconveniences  are  not  intense, 
they  lead  with  certainty  to  the  grave. 

It  now  only  remains  for  me  to  describe  how  the  operation 
is  to  be  performed.  The  vessels  which  supply  the  tumour 
arise  from  the  external  pudic  artery,  and  some  branches  of 
the  internal  pudic  artery.  The  spermatic  arteries  are  sent 
wholly  to  the  testes,  and  are  therefore  out  of  the  way  ;  and 
the  haemorrhage  which  the  other  vessels  produce  is  not  of 
much  importance,  and  the  arteries  are  easily  secured  by  a 
ligature  when  they  are  divided.  The  operation  is  long  and 
tedious,  but  not  highly  painful.  The  removal  of  the  tu- 
mour being  complete,  if  the  disease  even  has  been  compli- 
cated with  elephantiasis,  which  I  have  usually  seen,  there 
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is  no  fear  that  the  earcocele  will  be  reproduced;  but  the  re- 
medies For  elephantiasis  should  he  continued. 

There  are  some  general  precepts  for  this  operation :  the 

testes  should  he  carefully  avoided,  and  also  the  corpora  ca- 
vernosa and  spermatic  chords.  Two  oblique  incisions  be- 
ginning From  the  prepuce,  one  passing  down  below  the  testis 
on  each  side  of  the  tumour.  The  parts  between  the  testicles 
and  corpora  cavernosa  must  be  deeply  cut  with  a  double- 
edged  knife,  carefully  avoiding  the  testes,  and  the  portion 
below  the  line  formed  by  these  incisions  should  be  removed. 
If  there  still  remain  some  sarcomatous  substance  round  the 
penis  or  testes,  it  should  be  dissected  away.  The  corpora 
cavernosa  and  testes  are  to  be  covered  by  the  skin  which  is 
left,  and  the  edges  may  usually  be  approximated  and  con- 
fined by  ligature,  or  by  plaister  and  bandage.  Tbe  parts 
discharge,  retire  and  cicatrize  without  difficulty.  If  hae- 
morrhage occurs,  tie  v  -  ould  be  secured  immediately 
with  ligature,  or  (il  their  orifices  cannot  be  discovered)  by 
actual  cautery.  The  success  of  the  operation  will  be  im- 
proved bv  continuing  the  use  of  internal  remedies. 

Case  I. 

Jacques  Moline,  a  Copt,  and  cook  to  the  convent  of  Ca- 
puchins at  Cairo,  consulted  me  for  a  considerable  tumour 
in  the  scrotum,  which  he  had  had  for  many  yt'ars ;  it  was 
of  a  pyramidal  form,  and  weighed  about  six  pounds.  The 
richt  testicle  corresponded  with  the  superior  part  of  the tu- 
niour,  and  was  sound  ;  the  penis  had  almost  disappeared  ; 
the  left  testis  was  confounded  with  the  fleshy  mass  which 
formed  the  sarcocele,  and  could  not  be  felt :  I  =  t :  11  doubted 
if  it  formed  part  of  the  tumour,  for  he  had  never  felt  pain. 
This  swelling  was  formed  of  a  dense  {couenneuse) ,  and  in 
some  parts  almost  cartilaginous,  substance,  In  the  middle 
of  the  irregular  mass  the  testicle  was  discovered  diminished 
in  size;  the  wound  was  properly  dressed.  The  treatment 
was  not  disturbed  In  any  untoward  accident,  and  on  my 
departure  for  Alexandria  1  left  the  patient  advancing  to  Ins 
recovery. 

Cask  II. 

Mahammet  Ibrahim,  about  sixty  years  of  age,  was  blind 
and  affected  with  the  elephantiasis,  which  he  had  had  for 
manv  years*  His  legs  were  half  as  large  again  as  his  thighs, 
and  his  feet  were  monstrous.  The  skm  towards  the  superior 
part  of  the  leg  was  smooth  and  marbled,  and  there  were 

many 
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many  varicose  veins  running  on  it.  The  oilier  part  was 
round,  with  thick  yellow  rugous  incrustations,  disposed  like 
scales,  separated  from  each  other,  particularly  at  the  articu- 
lations, hv  deep  ulcerated  fuirows,  which  discharged  an 
ichorous  foetid  fluid.  The  crusts  were  more  cousiderah'e 
at  the  ancles  and  the  heel  than  other  parts.  Deep  cavities 
were  dbservable  belween  the  toes,  and  on  the  sole  of  the 
foot.  When  pressure  was  made  on  the  parts  of  the  limb 
which  were  most  swelled,  there  was  no  pain  produced,  nor 
was  anv  impress^  n  left  bv  the  fimrer ;  the  skrh  and  cellular 
membrane  offered  all   the  resistance  of  cartilage 

This  man  had  lost  his  si^fu  bv  the  endemic  ophthalmia; 
he  ''-as  ot  dark  complexion,  or  weak  constitution,  and  lan- 
guished out  a  miserable  life.  The  tumour  weighed  about 
seveutv-five  pounds  :  it  was  of  an  ova!  form,  and  inter- 
spersed at  its  inferior  part  with  furrows  and  incrustations, 
hard  and  re>isti  10;  in  some  pans,  and  soft,  but  without  fluc- 
tuation, in  others,  of  a  blackish  brown  colour.  At  the 
middle  and  fore  part  an  oblong;  aperture,  surrounded  with 
a  thick  and  callous  border  formed  bv  the  pressure,  was 
observed.  This  aperture  led  to  the  urethra,  which  pa>sttl 
upwards  and  backwards  towards  the  pubis.  The  corpora 
cavernosa  \vt_re  felt  anteriorly  at  the  neck  of  the  t;  morr, 
and  the  testes  on  1  he  side*,  or  rather  towards"  the  back  part; 
these  la*t  seemed  sound,  and  the  spermatic  chords  were 
elongated  and  enlarged,  and  the  arteries,  whose  pulsation 
was  readily  perceived,  seemed  to  have  enlarged  their  calibre; 
the  *kin  of  the  abdomen  was  -'retched  to  accommodate  it- 
self to  the  tumour,  and  the  hair  of  the  pubis  was  consider- 
ably below  that  region,  so  much  indeed  that  the  navel  was 
on  the  pubis. 

This  enormous  mass,  ivl  ich  was  supported  bv  a  suspen- 
sory, produced  no  other  inconvenience  than  to  impede  by 
its  weight  the  motions  of  progression. 

Cask   III. 

A    husbandman   of  Upper  Egypt   had   a  sarcocele  for 

twelve  or  (iltecn  years,  winch  was  daily  dngnu-ntihg.  At 
the  tint  I  saw  him  at  Cairo,  his  tumour  was  enormous,  and 
weighed  near  one  hundred  p  Hinds  ;  it  descended  nearly  to 
his  teet,  stparalino-  the  !e<_rs  ;  n  was  of  an  oval  form  and  of 
a  brownish  colour,  unequal  on  us  surface,  and  intersper-ed 
with  incrustations:  like  the  sarcocele  of  Ibrahim,  the  pre- 
puce was  in  the  middle  of  the  anterior  part,  and  the.  testicles 
on  its  sides,  or  towards  the  superior  portion.  After  having 
been  treated  by  the  physicians  ot  Ins  country,  he  consulted 
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an  English  physician  who  was  travelling  in  Egypt;  in  hopes 
of  a  perfect  cure,  he  consented  to  the  application  of  an 
actual  cautery  ;  hut  the  repeated  use  of"  this  remedy  gave 
him  no  relief',  and  the  tumour  continued  in  the  same  state. 
Some  years  after,  he  consulted  a  Spanish  physician,  who 
also  was  journeying  in  Egypt,  who  plunged  a  knife  deeply 
into  the  tumour,  persuaded  that  it  was  hvdrosarcocele,  hut 
there  issued  only  a  little  blood ;  and  the  disease,  so  far  from 
yielding  to  this  operation,  became  worse  and  lamer.  These 
two  operations,  the  patient  said,  were  performed  without  his 
suffering  much  pain ;  and  no  accident  or  inconvenience 
was  produced.  The  cicatrices  were  yet  tender  when  I  first 
saw  him  at  Cairo,  and  he  was  disposed  to  submit  to  its  ex- 
tirpation, which  I  advised,  but  the  same  impediments  as 
in  the  former  case  prevented  my  performing  it. 

Case  IV. 

Hamet  Fatomi,  thirty  years  of  age,  wife  of  a  labourer  of 
Cairo,  came  into  the  civic  hospital  on  account  of  two  tu- 
mours which  she  had  had  for  many  years.  These  tumours 
seemed  to  have  their  origin  in  the  external  labia,  for  there 
was  no  vestige  of  these  parts  to  be  seen,  nor  of  the  nym- 
ph re  ;  they  were  nearly  of  the  same  size,  were  placed  by 
the  side  of  each  other  at  the  entrance  of  the  vagina,  and 
each  of  them  resembled  the  head  of  an  infant,  rugous  and 
unequal  on  the  greatest  part  of  their  circumference,  smooth 
on  the  inner  part,  and  of  a  violet  colour;  their  prominent 
sides,  or  rather  their  base,  was  covered  with  pustulous  in- 
crustations, like  the  sarcocele  of  Ibrahim,  and  discharced  a 
similar  fcetid  ichorous  fluid;  they  were  attached  by  small 
roots  to  the  ischium  and  pubis,  were  hard,  insensible,  and 
like  scirrhus,  measured  about  thirteen  inches  each  in  cir- 
cumference, four  inches  in  diameter,  and  seven  inches  long. 

The  woman,  who  was  of  a  sickly  constitution,  had  an 
incipient  elephantiasis.  Her  lips  were  thick  and  of  a  lead 
colour,  her  gums  pale  and  ideerated,  sorrowful  appearance 
of  the  eyes  and  countenance,  and  disposed  to  melancholy : 
the  digestive  functions,  however,  went  on  well.  I  attri- 
buted  ibis  affection  to  the  incipient  elephantiasis,  and  it 
is  remarkable  thai  she  had  never  menstruated  regularly. 

I  proposed  to  extirpate  the  tumour,  and  began  to  give 
her  remedies  which  I  had  already  employed  with  benefit 
in  elephantiasis.  In  six  weeks  her  limbs  and  lips  were  less 
swelled,  and  nearly  in  their  natural  state;  she  had  become 
•  stronger,  the  tumours  were  somewhat  softer,  the  discharge 
which  flowed  from  the  ulcerated  scales   had  become  less 
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foetid :- — in  short,   I  considered  her  in  a  fit  state  for  the 
operation. 

The  necessity  of  extirpation  in  this  case,  and  in  the  case 
of  Ibrahim,  was  acknowledged  in  a  consultation*  and  the 
operation  was  fixed  for  the  r.ext  dav,  when  the  order  arrived 
for  nie  to  repair  with  the  army  to  Alexandria,  and  obliged 
me  to  abandon  both  these  cases. 


L.  Improvements  in  ike  Aqaalinta  Process,  by  tvhich  Pen, 
Pencil,  and  Chalk  Drawings  can  be  imitated.  By  JSlr. 
J.  Hassell,  of  Clement's  Itm    . 

Sir,  Jl  erceiving  the  various  methods  of  iraitatuigdrawings 
and^  sketches  in  the  graphic  art  fall  short  of  an  accurate 
imitation  of  the  black-lead  pencil,  I  determined  on  an  at- 
tempt, some  \ears  since,  which,  alter  repeated  experiments, 
I  flatter  myself  I  have  fully  established. 

The  manner  is  lotallv  new,  and  solely  my  own  inven- 
tion:— by  the  method  I  adopt  any  ar;i>t  can  sketch  wiih  ;i 
black-lead  pencil  his  subject  immediately  on  the  copper, 
and  so  simple  and  easy  is  its  style,  that  an  artist  can  do  it 
with  five  minutes  study. 

Bv  this  manner,  the  trouble  in  tracing  on  oil  paper,  and 
other  re-tracing  on  the  etching  ground  is  avoided,  and  the 
doubtful  handling  of  an  etching-needle  is  done  away,  as  the. 
pencilling  on  the  copper  is  visible  in  the  smallest  touch  : — 
It  has  also  another  perfection,  that  by  using  a  broader  in- 
strument it  will  represent  black  chalk,  a  specimen  of  which 
I  procured  Mr.  Munn,  the  landscape-painter,  to  make  a 
trial  of.  I  have  herewith  sent  the  said  specimen  marked  C, 
and  Mr.  Munn's  name  is  affixed  to  the  same.  This  sub- 
ject he  actually  drew  upon  copper,  under  mv  inspection,  in 
less  than  twenty  minutes,  the  time  he  would  have  taken, 
perhaps,  to  do  the  same  on  paper;  in  fact,  it  can  be  as  ra- 
pidlv  executed  on  copper  as  on  paper. 

It  is  particularly^ pleasant  for  colouring  up,  to  imitate 
drawings,  as  the  lines  are  soft,  and  blend  in  with  the  co- 
Jour.  It  is  a  circumstance  always  objectionable  in  the 
common  method  of  etching,  that  those  so  tinted  can  never 
be  sufficiently  drowned,  nor  destroyed,  and  always  present  a 
wiry  hard  effect. 

It  is  equally  adapted   to  historical  sketching,  and    might 

*  From  Transactions  of  the  Society  for  the  Encouragement  of  Arts,  Mmwfac 

hires,  and  Co»i,»erce,  vol.  xxviii. The  Society's   silver  medal  and  thirty 

guintas  were  voted  to  Mr.  Hassell  for  this  communication. 
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be  the  means  oPinducing  many  of  our  eminent  painters  to 
hand  clown   to   posterity  their  sketches,  v  hich,  at  pr 
they  decline  from   the  irksome  trouble  attending  the 
tition  of  retracing  their  performances,  and    the   doul    ful 
handling  of  the   etching- needle,   which  can  nev< 
sufficient  breadth  and  scope  to  their  abilities. 

I  have,  sir,  forwarded,  in  an  annexed  paper,  the  different 
Specimens,  lor  the  inspection  of  the  gentlemen  forming  the 
Societv  of  Arts,  &c.  ccc. 

In  making  my  specimens  f  have  thought  it  necessarv  to 
show,  if  by  any  accident  a  part  might  fail,  that  it  could  he 
re-toi.:hcd  a  second  lime,  and  oltener  if  wauled;  in  this 
particular  \>  3  simplicity  stamps  its  use. 

To  elucidate  the  foregoing  proposition,  I  purposely  caused 
a  part  of  the  distance  to  fall  in  specimen  AA  ;  this  is  re- 
paired you  will  perceive  in  specimen  B,  and  the  sharp 
touches  wanted  to  perfect  the  sketch  are  added. 

I  beg  also  to  state,  it  is  not  the  style  usually  termed  soft 
ground  etching :  that  process  is  always  uncertain,  cannot 
be  repaired,  and  will  only  print  about  two  hundred  im- 
pressions; whereas  the  specimens  herewith  sent  will  print 
upwards  of  live  hundred  with  care. 

Should  the  Societ)  for  the  Encouragement  of  Arts,  Sec. 
deem  the  subject  worthy  of  their  reward,  1  shall  feel  proud 
in  communicating  its  process,  and  flatter  myself  the  arts 
and  artists  will  feel  a  peculiar  addition  and  pleasure  in  its 
utility.  Permit  me,  sir,  to  subscribe  myself,  with  all 
respect, 

Your  obedient  humble  servant, 
John  Hassell, 

Landscape-Draftsman,  1  I,  Clement's  Inn,  Strand. 
March  2«,  1810. 

To  C.  Taylor,  M.D.  &c.  &c.  &c. 


Process  of  drawing   upon  Copper,  to  imitate  Black-lead 
Pencil  or  Chalk. 

A  remarkable  jjood  polish  must  be  put  on  the  rbppgr 
with  an  oil-rubber  and  crocus- martis  well  ground  in  oil  j 
after  which  it  must  he  cleaned  ofT  with  whiting,  and  t';.n 
rubbed  with  another  clean  ray. 

Yon  a'e  then  to  pour  over  your  plate  the  solution  to  cause 
cround,  which  is  nude  as  follow  s  : 

iNo.  l. — Three  ounces  of  Burgundy  pitch. 
One  ditto  of  frankincense. 
These  are  to  be  dissolved  in   a  quart  of  'he  best  rectified 

spinis 
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spirits  of  wine,  of  the  strength  to  fire  gunpowder  when  the 
spirits  are  lighted. 

During  the  course  of  twentv-four  hours  this  composition 
must  be  repeatedly  shook,  until  ihe  whole  appears  dissolved; 
then  filter  it  through  blotting-paper,  and  it  will  be  fit  to  use. 
In  pouring  on  this  ground,  an  inclination  must  be  given 
to  the  plate  that  the  superfluous  part  of  the  composition 
may  run  off  at  the  opposite  side  ;  then  place  a  piece  of 
blotting-paper  along  this  extremity,  that  it  may  suck  up  the 
ground  that  will  drain  from  the  plate,  and  in  the  course  of 
a  quarter  of  an  hour  the  spirit  will  evaporate,  and  leave  a 
perfect  ground  that  will  cover  the  surface  of  the  copper, 
hard  and  dry  enough  to  proceed  with. 

With  an  exceeding  soft  black-lead  pencil  sketch  vour 
design  on  this  ground,  and  when  finished  take  a  pen  and 
draw  with  the  following  composition,  resembling  ink  :  if 
you  wish  your  outline  to  be  thin  and  delicate,  cause  the  pen 
you  draw  with  to  be  made  with  a  sharp  point;  if  you  in- 
tend to  represent  chalk  drawing,  a  very  soft  nib  and  broad- 
made  pen  will  be  necessary,  or  a  small  reed. 

No.  2. — Composition,  resembling  ink,  to  draw  the  de- 
sign on  the  copper. 
Take  about  one  ounce  of  treacle  or  sugar-candy,  add  to 
this  three  burnt  corks  reduced  by  the  lire  to  almost  an  im- 
palpable powder,  then  add  a  small  quantity  of  lamp-black 
to  colour  it ;  to  these  put  some  weak  gum-water,  (made  of 
gum-arabic,)  and  grind  the  whole  together  on  a  stone  villi 
amiiller:  keep  reducing  this  ink  with  gum-water  until  it 
flows  with  ease  from  the  pen  or  reed. 

To  make  the  ink  discharge  freely  from  the  pen,  it  must 
be  scraped  rather  thin  towards  the  end  of  the  nib,  on  the 
back  part  of  the  quill,  and  if  tiie  liquid  is  thick  reduce  it 
with  hot  water. 

Having  made  the  drawing  on  the  coppf-r  with  this  com- 
position, you  will  dry  it  at  the  fire  until  it  becomes  hard; 
then  varnish  the  plate  all  over  with  turpentine- varnisj) 
(No,  3,)  of  the  consistency  of  the  liquid  varnish  sent  with 
this  as  a  sample. 

It  will  now  be  necessary  to  let  the  varnish,  that  is  passed 
over  the  plate,  dry,  which  will  take  three  or  four  Lours  at 
least;  but  this  will  depend  on  the  state  of  the  weather;  for 
if  it  should  be  intensely  hot,  it  ought  to  be  left  all  night  to 
harden. 

Now  the  varnish  is  presumed  to  be  sufficiently  hard,  you 
may  rub  off  the  touches  made  with  the  foregoing  described 
jnk  with  spittle,  and  use  your  finger  to  rub  them  up;  should 

it 
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it  not  come  oft'  very  freely,  pot  your  walling-wax  round  the 

margin  of  your  plate,  and  then  pour  on  the  touches  some 

v  at<  r,  but  care  must  he  taken  it  is  not  too  hot. 

The  touches  now  being  clean  taken  oft",  wash  the  plate 
well  and  clean  from  all  impurities  and  sediment  of  the  ink, 
wdh  cold  soft  watery  then  dry  the  plate  at  a  distance  from 
the  fire,  or  else  in  the  sun,  and  when  dry,  pour  on  your 
aquafortis    which  should  be  in  cold  weather  as  follows  : 

To  one  pint  of  nitrous  acid,  or  strong  aquafortis,  add 
two  parts,  or  twice  its  quantity  of  soft  water. 

In  hot  weather, to  one  part  of  nitrous  acid  add  three  parts 
of  water. 

In  every  part  of  this  process  avoid  hard  or  pump  water. 

The  last  process  of  biting  in  with  aquafortis  must  be 
closelv  attended  to,  brushing  oft'  all  the  bubbles  that  arise 
from  the  action  of  the  aquafortis  on  the  copper. 

In  summer  time  it  w  ill  take  about  twenty  minutes  to 
get  a  sufficient  colour;  in  winter  perhaps  half  an  hour,  or 
more.  All  this  must  depend  on  the  state  of  the  atmosphere 
and  temperature  of  your  room,  if  any  pails  require  to  be 
stopt  out,  do  the  same  with  turpentine-varnish  and  lamp- 
black, and  with  a  camel-hair  brush  pass  over  those  parts 
you  consider  of  sufficient  depth  ;  distances  and  objects  re- 
ceding from  the  sight  of  course  ought  not  to  be  so  deep  as 
your  fore-grounds;  accordingly  you  will  obliterate  them 
with  the  foregoing  varnish,  and  then  let  it  dry,,  when  you 
will  applv  the  aquafortis  a  second  time,  and  repeat  this  just 
as  often  as  von  wish  to  procure  different  degrees  of  colour. 

Every  time  you  take  off  the  aquafortis  the  plate  must  be 
washed  twice  with  soft  water,  and  then  set  to  dry  as  before. 

To  ascertain  the  depth  of  your  work,  you  should  rub  a 
small  part  with  a  piece  of  rag  dipped  in  turpentine,  and 
then  applv  the  finger,  or  a  piece  of  rag  rubbed  on  the  oil- 
rubber,  to  the  place  so  cleared,  and  it  will  give  you  some 
idea  of  the  depth. 

The  walling  wax  is  taken  off  by  applying  a  piece  of 
lighted  paper  to  the  back  of  the  plate,  all  round  the  opposite 
parts  of  the  margin  where  the  wax  is  placed  ;  then  let  the 
plate  cool,  and  the  whole  of  the  grounds,  &c.  will  easily 
come  off  by  washing  the  plate  with  oil  of  turpentine,  which 
must  be  used  by  passing  a  rag  backwards  and  forwards, 
until  the  whole  dissolves  :  it  is  then  to  be  cleaned  off"  by 
rags;  and  care  must  be  taken  that  no  part  of  the  turpentine 
is  left  hanging  about  the  plate. 

The  plate  should  only  pass  once  through  the  press. 

Directions 
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Directions  respecting  Grounds.  . 

No.  1. — The  ground  in  hot  weather  must  have  an  addi- 
tional one- third  or  spirits  of  wine  added  to  it  lor  coarse 
grounds,  to  represent  chalk  ;  and  one-half  added  to  it  for 
fine  grounds,  to  represent  hiack-lead  pencil ;  and  always  to 
be  kept  in  a  cold  place  in  summer,  and  a  moderate  warm 
situation  in  winter. 

N.  B. — If  any  parts  are  not  bit  strong  enough,  the  same 
process  is  to  be  repeated. 


Gum- water  must  be  made  in  the  proportion  of  half  an 
ounce  of  gum-arabic  to  a  quarter  of  a  pint  of  water. 

Turpentine-varnish  is  composed  of  an  ounce  of  black 
rosin  to  an  eighth  part  of  a  pint  of  spirits  of  turpentine  :  if 
the  weather  is  excessively  warm,  it  aught  to  be  made  with 
a  sixth  part  of  a  pint  of  spirits  of  turpentine. 

Tracing-rag  should  be  made  of  a  piece  of  Irish  linen, 
not  too  much  worn,  the  surface  of  which  is  to  be  rubbed 
with  another  rag  dipped  in  sweet  oil,  just  sufficient  to  retain 
a  small  portion  of  vermilion  or  pounded  red  chalk.  This 
must  be  placed  with  the  coloured  part  towards  the  ground 
of  the  plate,  and  the  drawing  or  tracing  laid  upon  it,"which 
must  be  traced  very  lightly  with  a  blunt  point  or  needle. 


LI.  Method  of  preparing  Ox-Gall  in  a  concentrated  State 
for  Painters,  and  for  other  U>cs.      By  Mr.  Richard 
Catherv,  of  Mead's  Row,  Westminster  Road*. 

At  has  been  long  a  desideratum  to  find  out  a  method  of 
preparing  ox-gall  for  the  use  of  painters,  so  as  to  avoid  the 
disagreeable  smell  which  it  contracts  bv  keeping  in  a  liquid 
state,  and  at  the  same  time  to  preserve  its  useful  properties. 
I  have  invented  a  method  of  doing  it  with  verv  little  ex- 
pense, which  will  be  to  those  who  use  gall  a  great  savins, 
as  it  will  prevent  it  from  putrefying  or  breeding  maofoots. 

One  gall  prepared  in  my  method  will  serve  an  artist  a 
long  time,  as  it  will  keep  a  great  number  of  vears.  It  will 
be  a  convenient  article  for  use,  as  a  small  cup  of  it  may  be 
placed  in  the  same  box  which  contains  other  colours,  where 
it  will  be  always  ready.  The  qualities  of  gall  are  well 
known   to  artists  in   water  colours,  particularly   to   those 

*  From  Transactions  of  the  Society  for  the  Encouragement  of  Arts,  Men   - 

factures,   and  Commerce,  vol.  xxviii. The  Society  voted  ten  o^iineas  to 

Mr.  Catherv  for  this  communication. 

who 
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who  colour  prims,  as  many  colours  will  not,  without  gall, 
work  t'-c-c  on  such  [ape;-,  on  account  of  the  oil  that  is  used 
in  tlit-  pniiium-ink. 

The  .mists  who  make  drawings  in  \v;iter-colours  also  use 
gall  in  the  water  which  they  mix  their  colour  with,  as  it 
clears  away  that  greasiness  which  arises  from  moist  hands 
upon  paper,  and  makes  the  colour  to  work  clear  and  bright. 
My  preparation  is  ready  for  use  in  a  few  minutes;  all  that  is 
iKccssar\  being  to  dissolve  about  the  size  of  a  pea  of  it  in 
a  tabic- spoonful  of  water. 

It  is  also  of  great  use  to  housekeepers,  sailors,  and  others, 
to  clean  woollen  clothes  from  grease,  tar,  Sec.  and  will  be 
found  advantageous  for  many  other  purposes. 

If  it  should  meet  with  the  approbation  of  the  Society,  I 
have  no  objection  to  prepare  it  for  sale. 

I  am,  sir,  your  obedient  servant, 
To  C.  Taylor,  M.D.  Sec.  Richard  Catherv, 

lijtanical  Colourcr. 

Process  for  preparing  Ox  Gall  in  a  concentrated  State,  by 
Mr.  Cathery. 
Take  a  gall  fresh  from  the  ox  and  put  it  in  a  bason,  let  it 
6tand  all  night  to  settle,  then  pour  it  off"  from  the  sediment 
into  a  clean  earthen  mug,  and  set  it  in  a  saucepan  of  boiling 
water  over  the  fire,  taking  care  that  none  of  the  water  gets 
into  the  mug.  Let  it  boil  till  it  is  quite  thick,  then  take  it 
out  and  spread  it  on  a  plate  or  dish,  and  set  it  before  the  fire 
to  evaporate;  and  when  as  dry  as  you  can  get  it,  put  it 
into  small  pots,  and  tie  papers  over  their  tops  to  keep  the 
dust  from  it,  and  it  will  be  good  for  years. 


Certificates  were  received  from  Mr.  Gabriel  Bayfield, 
No.  o,  Park- place,  Walworth  ;  and  Mr.  William  Edwards, 
No.  o,  Poplar-row;  both  botanical  colourers ;  stating, 
that  they  have  used  the  ox-gall  prepared  by  Mr.  Cathery, 
and  find  it  to  answer  better  than  gall  in  a  liquid  state;  that 
this  preparation  is  free  from  disagreeable  smell,  and  is  much 
cheaper,  as  one  ox-gall  thus  prepared  will  last  one  peroon 
for  two  years,  and  be  as  fresh  as  if  just  taken  from  the  ox. 
A  certificate  was  received  from  Mr.  Janus  Stewart, 
No. 26',  St.  MartinVslrecr, Leicester-square,  staling,  that  he 
lately  belonged  to  his  Majesty's  ship  the  Vestal  frigate,  and 
that  he  took  out  with  him,  in  a  voyage  to  Newfoundland, 
a  large  pot  of  the  prepared  ox-gall,  for  the  purpose  of 
w  a-hing  hi i  greasy  clothes  for  two  years;  that  he  found  it  very 
serviceable.}  and  to  keep  its  virtue,  as  well  as  the  first  day. 

Lir.  a 
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LI  I.  A  Chemical  Analysis  of  Sodalite,  anew  Mineral  from 
Greenland,  By  Thomas  Thomson,  M.D.  F.R.S.E. 
Fellow  of  the:  Imperial  Ckirur go-medical  Academy  of 
PtUrsburrrli*. 

_L  he  mineral  to  which  I  have  given  the  name  of  sodalite 
was  also  put  into  my  hands  by  Mr.  Allan.  In  the  Green- 
land collection  which  he  purchased,  there  were  several 
specimens  of  a  rock,  obviously  primitive.  In  the  compo- 
sition of  these,  the  substance  of  which  I  am  about  to  treat 
formed  a  constituent,  and,  at  first  appearance,  was  taken 
lor  feldspar,  10  which  it  bears  a  very  sinking  resemblance. 

This  rock  is  composed  of  no  less  than  live  different  fossils, 
namely,  «:aruet,  hornblende,  augite,  and  two  others,  which 
form  the  paste  of  the  mass.  These  are  evidently  different 
minerals ;  hut  in  some  specimens  are  so  intimately  blended, 
that  it  required  the  skill  of  Count  Bournon  to  make  the 
discrimination,  and  ascertain  their  real  nature.  Even  this 
distinguished  mineralogist  was  at  tirsi  deceived  by  the  ex- 
ternal a^pect,  and  considered  the  paste  as  common  lamel- 
)a;ed  feldspar,  of  a  ureenish  colour.  But  a  peculiarity 
which  presented  itself  to  Mr.  Allan,  in  one  of  the  minerals, 
induced  h  m  I  call  the  attention  of  Count  Bournon  more 
particularly  to  its  construction. 

On  a  closer  exam  nation  of  the  mineral,  M.  de  Boumoa 
found  that  some  smail  fragments,  which  he  had  detached, 
presented  reetangular  prisms,  terminated  by  planes,  mea- 
suring, with,  the  sides  of  the  prism,  1  10°  and  70°  or  nearly 
so, — a  form  which  belongs  to  a  rare  mineral,  known  by  the 
name  of  Sahhle,  from  Sweden.  He  further  observed,  in- 
termixed along  with  this,  another  material  ;  and  after  some 
trouble  succeeded  in  detaching  a  mass,  presenting  a  regular 
rhomboiaal  dodecahedron.  It  w-as  to  this  form  that  Mr. 
Allan  had  previoulv  requested  his  attention. 

Some  time  before  this  investigation,  M.  de  Bournon  had 
examined  a  mineral  from  Sweden,  of  a  lamc'liited  structure, 
and  a  greenish  colour,  which  he  found  indicated  the  same 
form.  From  this  circumstance,  together  with  some  ex- 
ternal resemhlauce,  which  struck  him,  he  was  induced  to 
conclude  that  our  mineral  was  a  variety  of  that  substance. 

To  that  substance  the  i.ame  of  S\edish  natrolite  had 
been  given,  in  consequence  of  the  investigation  of  Dr. 
Wollaston,  who  found  that  it  contained  a  large  proportion, 
ol  soda. 

*  I.\,m  the  Transactions  of  '.he  Royjd  Society  af  Edinburgh. 

There 
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There  arc  few  minerals,  however,  that  are  so  totally  Ji- 
alinct  in  their  external  characters  as  the  nairulite  of  K.lap- 
rotb,  and  the  substance  we  are  now  treating  or".  The  mi- 
neral examined  by  Kl iproth  occurs  at  Roegan  *,  on  the 
Lake  of  Constance,  in  porphyry-slate,  coating  the  sides  of 
veins  and  cavities  in  a  mamellated  form,  the*,  texture  of 
which  is  compact,  fibrous,  and  radiated  ;  the  colour  paie 
vellow,  in  6ome  places  passing  into  white,  and  marked  with 
brown  zones.  Hitherto  it  had  never  been  found  in  a  state 
sufficiently  perfect  to  afford  any  indications  of  form.  Lately, 
however,  M.  de  Bournon  was  so  fortunate  as  to  procure 
some  or'  it,  presenting  very  delicate  needle-form  crystals, 
which,  by  means  of  a  strong  magnifier,  he  was  able  to  as- 
certain presented  flat  rectangular  prisms,  terminated  by 
planes,  which,  lie  thought,  might  form  angles  of  fit)  and 
120J  with  the  sides  ol  the  prism.  With  this,  neither  our 
mineral  not  the  Swedish  can  have  any  connexion,  further 
than  some  analogy  which  may  exist  in  their  composition. 

Concerning  the  Swedish  mineral,  I  have  not  been  able  to 
obtain  much  satisfactory  information.  There  is  a  speci- 
men of  it  in  Mr.  Allan's  cabinet,  which  he  received  di- 
rectly from  Sweden,  sent  by  a  gentleman  who  had  just  be- 
fore been  in  London,  and  was  well  acquainted  with  the 
collections  of  that  city,  from  which  it  is  inferred,  that  the 
specimen  in  question  is  the  same  as  that  examined  by 
Count  Bournon  and  Dr.  Wollaston. 

Werner  has  lately  admitted  into  his  system  anew  mineral 
species,  which  he  distinguishes  by. the  name  of  Fet tstein. 
Of  this  I  have  seen  two  descriptions;  one  by  Haiiy,  in  his 
Tableau  Com  par  at  if\  published  last  year:  and  another  by 
Count  Dunin  Borkowski,  published  in  the  69th  volume  of 
the  Journal  de  Physujue,  and  translated  in  Nicholson's 
Journal,  (vol.  xxvi.  p.  3S4).  The  specimen,  called  Swedish 
Ndlrolite,  in  Mr.  Allan's  possession,  agrees  with  these  de- 
scriptions in  every  particular,  excepting;  that  its  specific 
gravity  is  a  little  higher.  Borkowski  states  the  specific 
gravity  of  fet  I  stein  at  2-563;  Haiiy  at  2-6138;  while  I 
found  the  specific  gravity  of  Mr.  Allan's  specimen  to  be 
2- 7  "9,  and,  when  in  small  fragments,  to  be  as  high  as  2*790. 
This  very  near  agreement  in  the  properties  of  the  Swedish 
natrolite,  with  the  characters  of  the  fett stein,  leads  me  to 
suppose  it  the  substance  to  which  Werner  has  given  that 
name.      This  opinion  is  strengthened  by  a  fact  mentioned 

*  It  ha*  been  observed  also,  by  Professor  Jameson, in  the  flctz-trap  rocks 
beh  1  uid. 

by 
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th*t  feltsirin  had  been  at  first  considered  as  a  va- 
of  IVtrnerits.  For  the  specimen  scot  to  Mr.  Allan, 
under  the  name  of  Compact  iVemerite,  is  ohviously  the 
very  same  with  the  supposed  nalrolite  of  Sweden.  Now, 
it  this  identity  be  admitted,  it  will  follow,  that  our  mineral 
constitutes  a  specie.^  apart.  It  hears,  indeed,  a  consider- 
able resemblance  lo  it  ;  but  neither  the  crystalline  form, 
nor  the  constituents  of  fettstein,  as  slated  bv  Haiiy,  are 
similar  to  those  of  ihe  mineral  to  which  T  have  given  the 
name  of  Sodallte.  The  constituents  of  fettstein,  as  ascer- 
tained by  Vauquelin,  are  as  follows : 

'  Silica 44-00 

Alumina    34-00 

Oxide  ot  iron : . . .       4C0 

Lime   0-1-2 

Potash  and  soda ;6'50 

Loss 1-38 


10000 

[I    Description  of  Sodallte. 

Sodaliie,  as  has  been  already  mentioned,  occurs  in  a  pri- 
mitive rock,  mixed  with  sahlile,  augite*,  hornblende,  and 
garnet f. 

It  occurs  massive  ;  and  crystallized,  in  rhomboidal  dode- 
cahedrons, which,  in  some  cases,  are  lengthened,  forming 
six-sided  prisms,  terminated  by  trihedral  pyramids. 

Its  colour  is  intermediate  between  celandine  and  moun- 
tain green,  varying  in  intensity  in  different  specimens.  In 
some  cases  it  seems  intimately  mixed  with  particles  of  sah- 
litc,  which  doubtless  modify  the  colour. 

External  lustre  glimmering,  internal  shining,  in  one  di- 
rection vitreous,  in  another  resinous. 

Fr.xture  foliated,  with  at  least  a  double  cleavage;  cross 
tore  conchoidal. 

Fragments  indeterminate;  usually  sharp-edged. 

Translucent. 

Hardness  equal  to  that  of  feldspar.  Iron  scratches  it 
with  difficulty. 

Brittle. 

Easily  frangible. 

*  This  situation  of  the  augite  deserves  attention.  Hitherto  it  Las  been, 
with  a  few  exceptions,  found  onlv  in  flc:z  trap  re 

+  The  particular  colour  and   appearance  of  thii  garnet,  shows  that  the 
trom  Greenland:  for  similar  garnet  has  ritver  been  observed, 
t  in  specimens  from  Greenland. 

Vol.  37.  No,  1 56.  April  1811.  U  Specific 
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Specific  gravity,  at  Ihe  temperature  of  00*,  2-375.  Tht 
•specimen  was  not  absolutely  free  from  s'ahlite. 

W  lien  heated  to  redness,  docs  not  decrepitate,  nor  fall 
to  powder,  bin  becomes  dark-gray,  and  assumes  very  nearly 
the  appearance  of  the  Swedish  natrolite  of  Mr.  Allan',  which 
I  consider  .is  Fettstein.  If  any  panicles  of  sahlitebe  mixed 
with  it,  tluy  become  very  conspicuous,  by  acquiring  a 
white  colour,  and  the  opacity  and  appearance  of  chalk. 
Ihe  loss  of  weight  was  2-1  per  cent.  1  was  not  able  to 
melt  it  before  the  blow-pipe. 

II.   Chemical  Analysis. 

1.  A  hundred  grains  of  the  mineral,  reduced  to  a  fine 
powder,  were  mixed  with  200  grains  of  pure  soda,  and  ex- 
posed for  an  hour  to  a  strong  red  heat,  in  a  platinum  cru- 
cible. The  mixture  melted,  and  assumed,  when  cold,  a 
beautiful  grass-green  colour.  When  softened  with  water, 
the  portion  adhering  to  the  sides  of  the  crucible  acquired  a 
fine  brownish-yellow.  Nitric  acid  being  poured  upon  it, 
a  complete  solution  was  obtained. 

2.  Suspecting,  from  the  appearance  which  the  fused  mass 
assumed,  that  it  might  contain  chromium,  I  neutralized 
the  solution,  as  nearly  as  possible,  with  ammonia,- and  then 
poured  into  it  a  recently  prepared  nitrate  of  mercury.  A 
while  precipitate  fell,  which  being  dried,  and  exposed  to  a 
heat  rather  under  redness,  was  all  dissipated,  except  a  small 
portion  of  gray  matter,  not  weighing  cjuitc  0-1  grain.  This 
matter  was  insoluble  in  acids,  but  became  white.  With 
potash  it  fused  into  a  colourless  glass.  I  fence  I  consider 
it  as  silica.  This  experiment  shows  that  no  chromium  was 
present.  I  was  at  a  loss  to  account  for  the  precipitate 
thrown  down  by  the  nitrate  of  mercury.  But  Mr.  Allan 
having  shown  me  a  letter  from  Ekeberg,  in  which  he  men- 
tions that  he  had  detected  muriatic  acid  in  sodalite,  it  was 
easy  to  see  that  the  whole  precipitate  was  calomel.  The 
white  powder  weighed  26  crams,  indicating,  according  to 
the  analysis  of  Chenevix,  about  3  grains  of  muriatic  acid. 

3.  The  solution,  thus  freed  from  muriatic  acid,  being 
concentrated  by  evaporation,  gelatinised.  It  was  evaporated 
nearly  to  dryness;  the  dry  mass  digested  in  hot  water 
acidulated  with  nitric  acid,  and  poured  upon  the  filter.  The 
powder  retained  upon  the  filter  was  washed,  dried,  and 
heated  to  redness.      It  weighed  37'fi  grains,  and  was  silica. 

4.  The  liquor  which  had  passed  through  the  filter  was 
supersaturated'  witb  carbonate  of  potash,  and  the  copious 

white 
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white  precipitate  which  fell,  collected  by  the  filter,  and 
boiled  while  yet  moist  in  potash-ley.  The  bulk  diminished 
greatly,  and  the  undissolved  portion  assumed  a  black  co- 
lour, owing  to  some  oxide  of  mercury  with  which  it  was 
contaminated. 

5.  The  potash-lev  being  passed  through  the  filter,  to  free 
it  from  the  undissolved  matter,  was  mixed  with  a  sufficient 
quantity  of  sal-ammoniac.  A  copious  white  precipitate 
fell,  which  being  collected,  washed,  dried,  and  heated  to 
redness,  weighed  27*7  grains.  This  powder  being  digested 
in  sulphuric  acid,  dissolved,  except  0*82  grain  of  silica. 
Sulphate  of  potash  being  added,  and  the  solution  set  aside, 
it  yielded  alum  crystals  to  the  very  last  drop.  Hence  the 
27*48  grains  of  dissolved  powder  were  alumina. 

6\  The  black  residue  which  the  potash-ley  had  not  taken 
up,  was  dissolved  in  diluted  sulphuric  acid.  The  solution 
being  evaporated  to  dryness,  and  the  residue  digested  in  hot 
water,  a  white  soft  powder  remained,  which,  heated  to  red- 
ness, weighed  3*6  grains,  and  was  sulphate  of  lime,  equi- 
valent to  about  2  grains  of  lime. 

7.  The  liquid  from  which  the  sulphate  of  lime  was  se- 
parated, being  exactly  neutralized  by  ammonia,  succinate 
of  ammonia  was  dropped  in  ;  a  brownish-red  precipitate 
fell,  which,  being  heated  to  redness  in  a  covered  crucible^ 
weighed  1  grain,  and  was  black  oxide  of  iron. 

8.  The  residual  liquor  being  now  examined  by  different 
re-agents,  nothing  further  could  be  precipitated  from  it. 

9-  The  liquid  (No.  4).  from  which  the  alumina,  lime, 
and  iron  had  been  separated  by  carbonate  of  potash,  being 
boiled  for  some  time,  let  fall  a  small  quantity  of  yellow- 
coloured  matter.  This  matter  being  digested  in  diluted 
sulphuric  acid,  partly  dissolved  with  effervescence;  but  a 
portion  remained  undissolved,  weighing  1  grain.  It  was 
insoluble  in  acids,  and  with  pota-ih  melted  into  a  colourless 
glass.  It  was  therefore  silica.  The  sulphuric  acid  solution 
being  evaporated  to  dryness,  left  a  residue,  which  possessed 
the  properties  of  sulphate  of  lime,  and  which  weighed  1*2 
grain,  equivalent  to  about  0?  grain  of  lime. 

10.  The  constituents  obtained  by  the  preceding  analysis 
being  obviously  defective,  it  remained  to  examine  whether 
the  mineral,  according  to  the  conjecture  of  Bournon,  con- 
tained an  alkali.  For  this  purpose,  100  grains  of  it,  re- 
duced to  a  fine  powder,  and  mixed  with  500  grains  of  ni- 
trate of  barytes,  were  exposed  for  an  hour  to  a  red  heat,  in 
a  porcelain  crucible.     The  fused   mass   was  softened  with. 
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water,  and  treated  with  muriatic  acid.  The  whole  d 
except  -i  grains  of  a  white  powder,  which  proved  or 
animation  to  be  silica.  The  muriatic  acid  solution 
mixed  with  sulphuric  acid,  evaporated  to  dryness;  the  re- 
sidue, dig(  ited  in  hoi  water,  and  filtered,  10  separate  the 
sulphate  ot  baryies.  The  liquid  was  now  mixed  with  an 
excess' of  carbonate  of  ammonia,  boiled  tor  an  iustant  or 
two,  and  i lien  filtered,  to  separate  the  earth  and  iron  pre- 
cipitated by  the  ammonia.  The  liquid  was  evaporated  to 
dryness,  and  the  dry  mas-  obtained  exposed  to  a  red  heat 
in  a  silver  crucible.  The  residue  was  dissolved  in  water, 
and  exposed  in  the  open  air  to  spontaneous  evaporation. 
The  whole  gradually  shot  into  regular  crystals  of  sulphate 
of  soda.  Tlis  sail  being  exposed  to  a  strong  red  heat, 
weighed  50  grains,  indicating,  according  to  Bcrthollet's 
late  analysis,  23*5  grains  of  pure  soda.  It  deserves  to  be 
mentioned,  thai  dining  ibis  process  the  silver  crucible  was 
acted  on,  and  a  small  portion  of  it  was  afterwards  found 
among  the  sulphate  of  ?oda.  This  portion  v\as  separated 
before  the  sulphate  of  soda  was  weighed. 

The  preceding  analysis  gives  us  the  constituents  of  se 
lit*  as  follows  ; 

Silica 38 '5  2 

Alumina 27*48 

Lime 2-70 

Oxide  of  iron 1  00 

Soda 23-50 

Muriatic  acid 3*00 

Volatile  matter 2-10 

Loss 170 


100-00 
Mr.  Allan  sent  a  specimen  of  this  mineral  to  Mr.  Eke* 
bertr,  who  analysed  ii  in  the  course  of  last  summer.     The 
constituents  which  he  obtained,  as  he  states  them  in  a  letto 
to  Mr.  Allan,  are  as  follows  : 

Silica 36' 

Alumina   32* 

Soda    25' 

Muriatic  acid    G'75 

Oxide  of  iron 0-25 


100-00 
This  result  docs  not  ditTer  much  from  mine.     The  quan- 
tity of  muriatic  acid  is  much  greater  than  mine.     The  lime 

and 
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and  the  volatile  matter  which  T  obtained,  escaped  his  no- 
tice altogether.  If'  we  were  to  add  them  to  the  alumina,  it 
would  make  the  two  analyses  almost  the  same.  No  mineral 
has  hitherto  been  found  containing  nearly  so  much  soda  as 
this.  IJcnce  the  reason  of"  the  name  by  which  I  have  di- 
stinguished it. 


LTH.  Mr.  Farey's  Reply  in  Mr.  John  Taylor  on  Water' 
Pressure  Engines  for  Mines. 

To  Mr.  Tilloch. 

Str,  X  should  probably  have  passed  over  the  observation, 
at  page  394,  of  your  last  volume,  that  though  various  con- 
structions of  water  pressure  engines  had  been  attempted, 
none  had  vet  been  very  successful!)  made  an  a  large  scale, 
bad  I  not  heard  the  comments  thereon  by  a  Cornish  mine- 
owner,  very  conversant  with  the  mines  of  that  county, 
which  tended  to  show,  that  no  pressure  engines  in  Corn- 
wall were  at  all  comparable  in  mechanic  effect,  with  that 
which  he  'recommetwded  Mr.  TrevUhiek  to  the  erection  of 
at  Volsi'rave,  in  Derbyshire;  and  which  brought  strongly  to 
my  recollection  the  opinions  to  a  similar  effect,  which  I 
heard  from  numbers  of  the  best  informed  miners  in  Der- 
byshire, when  I  was  on  my  survey  of  that  county;  and  had 
more  .than  once  heard  the  particulars  stated  of  the  quantity 
of  water  lifted,  &c. :  but  having  then  letters  of  recom- 
mendation in  my  pocket,  to  the  principal  proprietor  of  the 
mine  where  this  engine  was  erected,  I  purposely  neglected, 
and  when  at  the  mine  also,  to  note  down  the  particulars, 
which  the  agent  mentioned  from  memory,  as  I  was  as- 
sured of  seeing  the  working,  drawings,  and  every  particular 
respecting  the  engine,  when  I  called  on  the  gentleman  al- 
luded to  at  some  miles  distance:  unfortunately  this  was 
delaved  bv  circumstances  until  I  was  about  leaving  the  di- 
strict, and  when  1  called,  the  gentleman  was  from  home: 
vet  still,  as  a  month  had  passed  over  without  any  one  of 
your  correspondents  baying  noticed  the  above  assertion, 
i  thought  it  but  an  act  of  justice  to  an  engineer,  who  is 
looked  upon  as>  having  performed  an  essential  service  to 
the  mining  interests  of  Derbyshire,  but  whom  I  never  sa» 
or  had  any  communication  with  whatever,  to  state  what  I 
did,  at  page  5,  of  your  present  volume.  As  I  am  unac- 
quainted with  any  rule  by  which  to  know  how  much  uater 
a  shallow  mine  or  adeepone  may  produce,  without  knowing 

U  3  any 
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anv  others  of  the  circumstances,   I  cannot  see.  the  ground 
ol  Mr.Taylof's  arguments,   if  such  Uhey  can  be  called,  ;it 

190,  to  show  the  probability  even,  that  I  had  mis- 
takcnlv  confounded  large  and  small,  hi  recalling  his  atten- 
tion to  t lie  passage  first  alluded  to;  or  see,  how  the  words. 
e*  upon  a  large  scale,"  as  applied  to  an  hydraulic  engine,  can 
be  limited  to  the  height  of  the  lift, to  the  neglect  of  tunc  and 
Quantity  of  water.  I  certainly  could  have  had  no  view,  as 
I  had  no  motive,  to  disparage  Mr.  Taylor's  invention,  in 
correct  inn  what  [thought,  and  still  ilnnk,  an  erroneous 
general  assertion,  bv  station;  what  particulars  my  not- 
Crash -purse  Mine  ihen  furnished,  as  to  what  had  there 
been  done  :  and  I  beg  now  to  supply  the  following,  ob- 
tained, through  the  medium  of  a  friend  in  London,  irom 
Philip  Stevens  who  put  u[>  the  Crash-purse  engine  for 
Mr.  Treti thick. 

Length  of  the  15-inch  pipe  which  conveys  down  the 
water  "of  the  Bradford  river  14  yards;  diameter  of  the 
working  Cylinder  25  inches,  and  length  of  stroke  therein 
30^  feet  :  the  above,  by  means  of  a  beam  40  feet  long, 
works  three  pumps  two  of  whose  working  barrels  are  33 
inches  diameter,  and  the  other  10-^  inches  diameter,  which 
each  separately  lift  17  yards,  into  the  sough,  six  strokes  in, 
a  minute,  of  about  seven  feet  each. 

1  am,  sir. 

Yours,  Sec. 

Westminster,  April  W,  1811*  JOHN  FaREY. 


LIV.    Proceedings  of  Learned  Societies, 

ROYAL  SOCIETY". 

March  21. —  JA-Ir.  Macartney  furbished  a  short  paper  On 
the  stomachs  o1  birds,  in  which  he  mentioned  his  discover- 
a  new  organ  in  the  intestines  of  these  animals,  calcu- 
lated to  assist  their  digestive  powers. 

March  '26. — A  letter  from  Mr.  John  Farcy,  who  has  for 
a  lone"  time  past  been  engaged  in  a  mineralogical  survey  of 
Derby-hire  and  its  environs,  addressed  to  the  President,  was 
read,  which,  referring  to  a  sketch  map  ol  the  district,  ex- 
plains the  situation  of  certain  enormous  faults  that  he  had 
discovered,  surrounding  large  tracts  of  country  in  Perth- 
shire, Nottingfiamshrfej  Staffordshire,  Cheshire,  Lanca- 
shire, and  Yorkshire,  and  within  which  the  whole  mass  of 
.  (containing  coal  seaWi  over  much  of  the  surface) 
seem,  iiom   a  comparison  with   those   of  the   surrounding; 

district. 
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district,  to  have  been  prodigiously  lifted,  and  to  be  denu- 
tlated  (or  abrupted  as  Dr.  W.  Richardson  has  termed  similar 
operations  in  Ireland,  in  the  Phil.  Trans.  1S00,  see  our 
33d  vol.  p.  114,)  or  have  a  vcrv  great  thickness  of  the 
upper  strata  stripped  from  oft'  them,  and  gone.  That  withii. 
this  tract  other  faults  partly  surround  a  second  tract,  whiph 
is  more  raised  than  the  first :  and  within  this  asrain,  another 
tract  of  limestones  and  toadstonts  in  Derbyshire  and  Staf- 
fordshire is  partly  surrounded  by  other  faults,  and  still  more 
raised  and  proportionally  denudated,  so  as,  in  the  opinion  of 
the  writer,  to  exhibit  lower  strata  in  the  British  series,  than 
perhaps  any  other  parts  of  these  islands  exhibit.  The 
combined  effect  of  these  successive  lifts,  and  the  general 
denudation,  has  been,  to  exhibit  at  the  southern  end  of  the 
Weaver  Hills  in  Staffordshire,  a  far  greater  vertical  de- 
rangement of  the  strata  or  fault,  than  has  hitherto  been 
mentioned  by  any  writer.  A  smaller  raised  tract,  similar  to 
the  inner  one  of  the  above,  is  also  described,  on  which  the 
town  of  Bakewell  is  situated;  and  it  is  shown,  how  the 
rise  of  the  western  edge  of  this  tract  and  the  excavation  of 
the  valleys  for  the  Wve,  the  Lathkil,  and  the  Bradford  ri- 
vers, occasions  the  1st  toadstone  under  the  1st  limestone 
rock  (which  forms  the  general  surface)  to  be  locally  laid 
bare  in  these  vallevs.  The  great  number  of  names  of  places 
and  of  strata  mentioned  in  this  letter,  prevents  our  giving 
a  more  detailed  account  of  its  contents.  From  the  minute- 
ness with  which  thev  are  described,  it  will,  we  trust,  here- 
after prove  interesting  to  geological  readers. 

April  4. — A  lone;  paper,  bv  Air.  Jordan,  on  light  and  the 
coloured  rings  of  thin  plates,  was  read,  in  which  the  au- 
thor, after  repeating  his  former  objection  to  the  supposed 
theory  of  Newton,  chat  light  has  fits  of  easy  transmission, 
refuted  the  theories  lately  proposed  in  the  Philosophical 
Transactions  ;  asserted  his  claim  to  priority  in  thU  inquiry; 
examined  and  pointed  out  the  inadequacy  of  what  he  called 
the  bow- theory  ;  declared  his  opinion  that,  contrary  to  the 
ideas  of  Newton,  white  light  is  not  a  compound,  but  de- 
rives its  colours  from  the  objects  by  which  it  is  refracted  , 
and  concluded  with  promising  anew  and  satisfaetorv  theory 
of  the  phenomena  or  coloured  rings  in  thin  plates,  which, 
he  i>  about  to  bring  forward  immediately.  He  has  pur- 
sued these  researches  for  a  series  of  years,  puhlishcd  the 
result  of  some  of  them  in  the  Philosophical  Transactions  for 
179!),  and  has  since  greatly  extended  and  improved  them. 

The  Society  then  adjourned,  in  consequence  of  the  Easter 
festival,  till  Thursday,  April  L\r>th,  when  part  of  an  ingenious 
paper  was  read  on  the  measurement  of  the  head,  bv  Mr.  C. 

U  I  '        Bell. 
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Bell.  This  able  physiologist  took  a  review  of  the  diff 
methods  proposed  by  anatomists  for  measuring  the  dimen- 
sions of  the  head  and  face,  particularly  those  of  Camper 
and  Blumenbach,  stated  their  general  insiHficiency,  ami 
proposed  his  own  method  of  measuring  the  facial  line  from 
the  top  of  the  skull  to  the  point  of  the  upper  jaw  ;  and 
the  depth  of  the  head,  by  balancing  the  skull  on  a  steel 
point,  and  thus  taking  the  relative  proportions  and  mea- 
surement; by  which  he  is  enabled  to  ascertain  the  precise 
difference  between  the  heads  of  Negroes  and  Europeans,  the 
former  being  much  smaller  than  those  of  the  latter.  Mr. 
B.  also  made  some  curious  observations  on  the  dimensions 
of  the  organs  of  ,aste  and  smell,  tending  to  prove  that  their 
magnitude  is  no  proof  of  their  acute:. 

SOCIETY    OF    ANTIdUABIES. 

Tuesday  the  23d  of  April  being  St.  George's  Day,  the 
Society  of  Antiquaries  met  at  their  apartments  in  Somerset 
Place,  in  pursuance  of  their  Statutes  and  Charter  of  Incor- 
poration, to  elect  a  President,  Council,  and  Officers  oi' the 
Society  for  the  year  ensuing;  whereupon 


The  Most  Noble  George  Mar- 
quis of  Towushcnd  and  Earl 
of  Leicester, 

F.  A.  Barnard,  Esq. 

William  Bray,  Esq. 

Nicholas  Carlisle,  Esq. 

The  Lord  Bishop  of  Clovne, 

eleven  of  the  Council,  were  re-chosen  of  the  New  Council  ; 
and 


SirH.  C.  EngleBeld,  Bart. 

Anthony  Hamilton,  D.D. 
Viscount  Harberton, 
Craven  Ord,  Esq. 
Matthew  Raper,  Esq. 
Rev.  Stephen  Weston, 


Joseph  Jekyll,  Ecq. 
Charles  Monro,  Esq. 
George  Saunders,  Esq. 
John  Symmons,  Esq. 
Rev.  H.  J.  Todd, 


Edward  Attic,  Esq. 

John  Calev,  Esq. 

Rev.  Jas.  Dallaway, 

Lord  Dundas, 

Hon.  R.F.  Greville, 

ten  of  the  other  Members  of  the  Society,   were  chosen  of 

the  New  Council,  and  they  were  severally  declared  to  be  the 

Council   for  the   year  ensuing;  and  on  a  Report  made  of 

the  Pfijcers  of  the  Society,  it  appeared  that 

The  Most   Noble  Geortre   Marquis   of  Townshend  and 

Earl  of  Leicester  was  elected  President. 
William  Pray,  Esq.  Treasurer, 
Matthew  Kaper,  Esq.  Director, 
Rev.  T.  \V.  Wright,  A.M.  Secretary,  and 
N.Carlisle,  Esq.  Secretary  for  the  ensuing  year. 
The  Society  afterwards  dined  together  at  the  Crown  and 

Anchor  Tavern  in  the  Strand,  according  to  annual  custom. 

TtOYAL 
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ROVAL  SOCIETV  OF  EDINBURGH. 

March  1. — Mr.  Allan  read  a  paper  on  the  rocks  of  the 
environs  of  Edinburgh,  being  the  tirst  of  a  series  which  be 
proposes  to  read  on  that  subject.  The  present  one  em- 
braced the  rocks  of  St.  Leonard's  Hill  and  Salisbury  Craig. 
The  specimens  illustrating  the  subject  he  presented  to  the 
Society  to  be  deposited  in  their  Cabinet. 

March  IS. — Sir  George  Mackenzie  read  some  geological 
remarks  on  the  appearances  presented  by  different  rocks  in 
Iceland  ;  and  showed  their  importance  in  connecting  the 
phenomena  of  volcanoes  with  the  principles  of  thz  Hut- 
tonian  theory.  Sir  George  brought  forward  (he  results  of 
Sir  James  Hall's  experiments  on  heat  modified  by  coin- 
on,  and  successfully  applied  them  to  support  his  con- 
clusions. The  facts  were  explained  in  a  satisfactory  man- 
ner ;  and  the  whole  paper  was  so  important  in  a  geological 
paint  of  view,  that  we  regret  it  is  not  in  our  power  to  give 
an. analysis  of  it.  We  understand,  however,  that  it  will 
form  a  part  of  the  account  of  Iceland,  which  Sir  George  and 
his  friends  are  about  to  publish.  The  work  is  now  in  the 
press. 

April  ]. — Dr.  Brewster  read  a  n  cf  a  new  in- 

strument for  measuring  capillary  attraction.     The  instru- 
ment is  to  be  exhibited  at  a  future  meeting! 

Professor  Play  fair  read  a  most  interesting  paper,  Being 
part  of  his  new  edition  of  his  illustrations  of  the  Hutto- 
nian  theory,  entitled  Remarks  on  the  Natural  History  of 
Volcanoes. 

WERNCRIAX    NATURAL    HISTORY    SOCIETY. 

At  the  rnedting  of  this  Society,  on  the  loth  of  February  j 
Professor  Jameson  read  a  mineralogical  description  of  the 
romantic  and  interesting  valley  of  Pentland,  near  Edinburgh. 
After  describing  the  magnitude  and  direction  of  the  valley, 
and  the  shape  and  height  of  the  mountains  surrounding 
it,  the  Professor  stated  as  a  probabie  conjecture,  that  it  was 
formed  by  a  lake  which  had  emptied  itcelf  by  a  lateral  vallev 
which  traverses  its  south  side.  He  next  enumerated  and 
described  the  various  rocks  of  which  it  is  composed,  and 
i  full  detail  of  their  geognostic  relations.  Four  sets 
or  rocks  were  described  as  occurring  in  this  vallev:  transi- 
tion rocks, — sandstone  and  conglomerate  rocks, — rocks 
of  trap-tuff, —  wacke, —  amygdaloid,  &e.  ;  end  rocks  of 
the  claystone  series,  as  ciaystone,  porphvroid,  compact- 
feldspar,  kc. 

At  the  meeting  .on  the  9ih  of  March,  the  Secretary  read 

commit- 
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communications  from   Dr.  Thomas  Thomson,   cont;«i 
an  analysis  of  iron-ore  from  Greenland, — from  Dr.   Kd- 
monston,   Shetland,   on    the  larus  glaucus, — and  from  Dr. 
Barclay  on  the  structure  of  the  cells  of  bees  and  wasps. 

At  the  meeting  of  the  Society  on  the  6th  of  April,  Mr. 
William  El  ford  Leech  read  an  account  of  the  natural  tribe 
of  diptera,  the  cproboscidea  of  Latreille,  with  descriptions 
of  the  species,  which  he  illustrated  by  drawings  and  spe- 
cimens.  At   the     same  meeting,     Professor  Jameson 

gave  an  account  of  the  occurrence  of  coal  in  the  fnsi  sand- 
stone formation  in  Thunngia  and  other  countries  on  the 
continent ;  from  whence  he  inferred  the  probability  of  that 
Valuable  mineral  existing  in  the  extensive  red-sandstone 
districts  of  Scotland. 

Since  our  last,  the  first  volume  of  the  Memoirs  of  the 
Wernerian  Natural  History  Society  has  been  published. 

NEW  BERLIN   UNIVERSITY". 

The  new  Berlin  university  was  opened  for  the  first  time 
on  the  1st  of  November  1810.  It  is  divided  into  four  Ja- 
culti.es,  as  is  the  case  with  most  of  the  German  universities. 
The  palace  of  Prince  Henry  of  Prussia,  which  was  given  by 
the  km<i  for  the  use  of  the  university,  has  been  fitted  up  in 
a  commodious  manner,  and  divided  into  ten  large  lecture- 
rooms,  with  a  hall  For  the  profesors  to  assemble  in.  The 
rest  of  the  palace  has  been  converted  into  galleries  and  mu- 
seums. M.  Rudolphe  has  been  appointed  to  the  superin- 
tendance  of  the  cabinet  of  comparative  anatomy  and  zoo- 
logy. The  superb  mineralogical  cabinet  of  the  late  M. 
Karsten  forms  one  of  the  most  valuable  acquisitions  to  the 
institution  ;  and  has  been  put  under  the  eare  of  Professor 
Weiss,  late  of  Leipsic,  who  is  also  lecturer  on  mineralogv. 
Count  HofTmanseg,  author  of  the  superb  work  entitled 
Flora  Lusitaniea,  has  presented  to  the  institution  some  very 
tine  subjects  in  natural  history,  particularly  some  rare  ar- 
ticles from  the  Brazils,  America,  and  the  South  Seas. 
Dr.  Gerresheim  of  Dresden  has  given  a  very  tine  cabinet  of 
zoopnvtes,  which  has  been  committed  to  the  charge  of  M. 
Ilger  of  Brunswick.  The  king  of  Prussia  has  purchased 
3M.  Herbst's  collection,  and  intends  to  purchase  several 
others.  M.Willdenow  has  reorganized  the  garden  of  plants 
at  Berlin,  and  after  visiting  Pans  lor  the  purpose  of  adding 
to  his  botanical  collection,  will  resume  the  chair  at  Berlin 
as  lecturer  on  that  science. 

Hcrmstadt  lectures  on  chemistry,  TralleS  and  fabba  0!t- 
p;ans  on  mathematics  and  astronomy,    The  observatory  of 
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the  university  will  he  under  the  direction  of  M.  Tralles. 
The  grand  royal  observatory,  which  Messrs.  Bode  and  Jdeler 
superintend,  will  also  be  connected  with  the  university,  as 
veli  as  the  academy  or  arts  and  sciences.  The  faculty  of 
medicine  will  be  under  the  direction  of  Messrs.  Red  (of 
Halle)  Hufeland,  and  Bernstein.  M.  Savigny,  from  the 
university  of  Landshut,  will  teach  the  civil  law;  and  some 
professors  of  jurisprudence  h;ive  been  invited  from  Gottin- 
gen,  Heidelberg,  Jena,  and  Lcipsic.  M.  Scwa'z,  already 
known  for  several  excellent  political  works,  will  lecture  on 
politics.  M.  Sartor'ms  of  Gottingen,  and  M.  Wilken  of 
Heidelberg,  will  lecture  on  history,  Messrs.  Fichte  and 
Schleverniacher  will  be  the  professors  or  rational  philosophy, 
and  M.  Wette  of  Heidelberg  will  teach  theologv.  All  the 
other  branches  of  science  will  be  taught  by  esteemed  mas- 
ters, as  soon  as  they  can  be  procured. 

The  university  \\\\\  have  a  rector,  a  senatus  academicus, 
and  al!  the  institutions  usual  in  the  German  universities. 
The  professors  aiid  students  will  be  subject  to  academical 
jurisdiction.  They  will  not  be  amenable  to  civil  jurisdiction, 
until  they  have  been  solemnly  deprived  of  their  academical 
privileges. 


LV.  Intelligence  and  Miscellaneous  Articles. 
To  Mr.  Tillock. 

Sir,  jLJLaving  read  in  the  Philosophical  Magazine  Dr. 
Lettsom's  account  of  the  happy  effects  of  oleum  tercbin- 
thincc  rectification  in  expelling  the  taenia,  I  was  iuduced  to 
make  trial  of  it  on  an  unfortunate  woman,  whose  affliction, 
arising  from  the  tape-worm,  during  five  or  six  years,  had 
reduced  her  almost  to  death.,  notwithstanding  the  applica- 
tions which  had  been  made  by  several  medical  men. 

Though  the  quantity  of  oil  administered  to  her  did  not 
exceed  five  drachms  bv  measure,  she  evacuated  within  half 
an  hour  a  tape-worm  5|  yards  in  length.  In  consequence 
cjf  this,  I  was  soon  applied  to  by  another  woman  in  a  simi- 
lar state:  the  same  quantity  was  prescribed  as  in  the  former 
case,  without  any  immediate  effect  ;  and  about  nine  hours 
afterward  the  dose  was  repeated,  which  produced  a  laxative 
motion  with  a  discharge  of  taenia,'. 

Considering  it  a  duty  I  owe  to  Dr.  Lettsom  to  make  this 
communication  ;  should  you  deem  it  worthy  a  place  in  vour 
estimable  Magazine,  you  will  confer  an  honour  on, 

Sir, — Your  obliged,  and  obedient  servant, 

G-ikisborougii.  Li   ToWXF, 

Dr.' 


3 1 6  Intelligence. — Lectures. 

Dr.  Adams  is  preparing  a  Syllabus  dfKis  Course t'o  assist 
such  o£  his  bearers  as  are  less  acquainted  with  Mr.  Hun- 
ter's  doctrines,  or  unaccik-tomcd  to  apply  them  to  medicine. 

An  academy  for  the  encouragement  of  science  arid  li- 
terature has  been  established  in  ihe  Ionian  Republic.  A  prize 
of  Coo  francs  in  value  has  hecn  lately  offered  by  M.  La  ■ 
the  imperial  commissary  tor  the  Ionian  island sj  for  t!v 
essay  concerning  some  important  branch  connected  with 
the  statistics  of  these  islands.  Another  prize  of  600  francs 
has  been  offered  by  M.  Teotocbi,  pre*ulent  of  the  Ionian 
senate,  for  the  best  elucidation  of  the  following  question  : 

"  What  are  the  easiest  methods  for  rendering  the  crops 
of  corn  and  potatoes  abundant    in  th  •  Isle  ol  Corfu  ?" 

Candidates  may  write  their  papers  in  Italian,  French, 
Greek  or  Latin,  and  must  transmit  them  to  i he  Secretary 
of  the  Ionian  Academy,  on  or  before  the  1st  of  July  lbli, 
in  the  usual  manner,  with  sealed  mottoes,  Scq, 

lixturks. 

Thea/rt  ■  :rjj. 

Lectures  on  Anatomy.  Physiology,  Pathol  '  -nir- 

gery,  by  Mr.  John  Taunton,  Member  of  the  Royal  College 
of  Surgeons  or  London,  Surgeon  to  the  City  and  Fin 
Dispensaries,  City  Truss  !  &sc. 

In  this  Course  of  Lectun  Oposed  to  lake  a  com- 

prehensive view  of  the  structure  and  ceconomv  of  the  living 
body,  and  to  consider  the  causes,  symptoms,  nature,  and 
treatment  of  surgical  diseases,  with  (he  mode  of  performing 
the  different  surgical  operations ;  forming  a  complete  course 
of  anatomical  and  physiological  instruction  for  the  medical 
or  surgical  student,  the  aiti?t,  the  professional  or  private 
gentleman. 

An  ample  field  for  professiopal  edification  will  he  afforded 
by  the  opportunity  which  pupils  may  have  of  attend  in 
clinical    and    other  practice  of  both  the  City  and  Fmsbnry 
Dispensaries. 

The  Summer  Course  will  rn;i:nifn:r  •  n  Saturday,  May 
2.5,  1S11,  at  Eight  o'clock  in  the  Evening  precisely  and  be 
continued  every  Tuesday,  Thursday x  ':\r..v  ,  at  the 

same  hour. 

Particulars  may  be  had,   on  applyii  Mr. Taunton, 

Greville-strect,  Hat  ton  Garden. 


Dr.  Adams's  Summer  Course  of  Lectures  on  the  Insti- 
tutes and  Practice  of  Medicine  will  commence  in  the  ejuloj 
or  beginning  of  June. 
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LIST    OF    PATENTS    FOR    NEW    INVENTIONS. 

To  Henrv  James,  of  Birmingham,  in  the  county  of  War- 
tt  i o k ,  for  an  improvement  in  the  method  of  mode  of  navi- 
gating,  forcing,  towing  and  battling  boats,  barges,  and  other 
vessel  upon  canals,  rivers,  and  other  navigable  waters,  by 
means  of  mechanism  or  machinery  to  be  worked  by  steam 
or  any  other  suitable  powtr. — March  2d,  181  l. 

To  Thomas  Deakin,  of  St.  John-street,  in  the  parish  of 
St.  Sepulchre  without,  in  the  county  of  Middlesex,  stove 
grate-maker,  lor  an  improvement  in  kitchen  ranges  and 
stoves,  and  in  the  mode  of  setting  the  same — April  1. 

To  Thomas  William  Sturgeon,  of  Howland-street,  in 
the  couiitv  of  Middlesex,  tsq.  for  certain  improvements  on 
a  micrometer. — April  1. 

To  Samuel  Bentham,  of  Hampstead,  in  the  county  of 
Middlesex,  civil  architect  and  engineer  of  the  navy,  for  his 
secure  and  ceeonomical  mode  of  laving  foundations,  and  in 
some  cases  of  proceeding  with  the  superstructure  of  works 
of  stone  or  of  brick  or  other  artificially  composed  materials, 
particularly  applicable  to  the  projection  of  wharfs  and  piers 
into  deep  water,  to  the  construction -of  bridges,  and  to  the 
formation  or  improvement  of  harbours,  as  well  as  to  the 
erection  ot  heaw  buildings  on  bad  ground. — April  2. 

To  Cornelius  Yarlev,  of  Junction  Placei  Paddington,  in 
the  county  of  Middlesex,  artist,  for  his  new  telescope  or, 
optical  instrument  for  viewing  distant  objects,  and  {brother 
useful  purposes;  with  a  Mutable  table  or  stand  for  the  same. 
—  April  5. 

To  John  Blenkinsop,  of  Middltton,  in  the  county  of 
York,  coal-viewer,  for  certain  mechanical  means  by  which 
the  conveyance  of  coals,  minerals  and  other  articles  is  fa- 
cilitated, and  the  expense  attending  the  same  is  rendered 
less  than  heretofore. —April  10. 

To  John  Taylor,  of  Greenwich,  in  the  county  of  Kent, 
e^q.  for  improvements  in  the  construction  of  wheels  for 
carriages  of  different  descriptions. — April  li.  4 

To  William  Finch,  of  Birmingham,  in  the  countv  of 
Warwick,  iron-master,  for  his  method  of  making  nails  of 
wrought- iron". — April  ]  1. 

To  John  Brown,  of  New  Radford,  near  Nottingham,  lace 
net-manufacturer,  for  his  machine  or  machines  for  the 
manufacture  of  bobbin-lace  or  twist-net  similar  to  and  re- 
sembling  the  Buckinghamshire  lace-net  and  Trench  lace- 
net  as  made  by  the  hand  with  bobbins  on  pillows. — April 
24, 

To 
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To  John   Stockwcll,  of  ihc  city  add  county  of  Bri 
for  certain  improvements  in   the  art  or  method   of  manu- 
facturing shag  tobacco,  whereby  the  stalks  taken  out  of  the 
leaf  tobacco  may  be  cut  up  into  shag  tobacco  without  in- 
juring  tin-  quality  thereof. — April  24. 

To  William  Bundy,  of  Camden  Town,  in  the  county  <.f 
Middlesex,  mathematical  instrument-make?,  tor  his  im- 
provement on  stringed  rausicaJ  instrument;?. — April  24. 

To  John  Bradley,  of  Colborh  Hill,  in  the  hamlet  of 
Anmlecoat,  v  that  part  of  the  parish  of  Okeswinford  which 
lies  in  the  countv  of  Stafford,  iron-master,  for  his  new  me- 
thod of  manufacturing  gun-sketps. — April  24. 
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Meteorological  Table,  ly  Dr.  Clarke,  of  Nottingham. 
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ANNUAL  RESULTS   AT  NOTTINGHAM. 

Thermometer. 

Highest  Observation,  September  2d         

Lowest  Observation,  February  20th         

Greatest  Variation  in  Twenty-four  Hours,  February  19-20 

Annual  Mean       

Barometer. 

Highest  Observation,  December  Slst       

Lowest  Observation,  February  19th         

Greatest  Variation  in  Twenty-four  Hours,  May  20th 

Annual  Mean         

Weather.     Days.  I  Winds.       Times.  Rain. 

Fair     269       N.  and  NE.     143 

Wet     96       E.andSE.        79 

S.  and  SW.     157 
365       W.  and  NW.    83 
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Wind. 

S2°i:. 
14°N£. 
16° 
46° 
Wind. 
3050NE. 
28-73SW. 
1G5 
29-83 

Inche?. 

Greatest  Quantity  in  July  3-85 
Smallest  ditto  in  September  0-6-3 
Total  Quantity  for  the  Year  23-1J 


The  Barometer  is  firmly  fixed  to  a  standard  wall  on  an  elevation  of  130 
feet,  and  the  Pluvjameter  is  placed  in  a  garde&  140  feet  from  the  level  of 
the  sea. 
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METEOROLOGICAL   TABLE, 

Bv  Mr.  Carey,  of  the  Strang, 
For  April  1811. 
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Stormy 

19 

51 

59 

50 

•16 

46 

Stormy 

SO 

51 

60 

52 

•32 

41 

Stormy 

CI 

52 

60 

55 

•60 

55 

Fair 

22 

55 

66 

54 

■55 

46 

Fair 

23 

56 

71 

60 

•60 

66 

Fair 

24 

56 

72 

55 

•75 

49 

Fair 

25 

55 

61 

54 

•75 

51 

Fair 

efi 

54 

(54 

52 

66 

62 

Fair 

N. B.  The  Barometer's  heig-ht  is  taken  atone  o'clock. 


ERRATUM.— In  Mr.  Donovan's  Paper,  p.  2-1G  of  the  present  Number, 
for  Plate  V  read  Pbte  VI. 
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LVF.  A  f  ABLE  of  the  Beats,  on  Mr.  William  Hawkes'ji 
Patent  Organs  and  riano-Fortes,  calculated  by  the  Rev. 
C.  J.  Smyth;  and  communicated,  icit/t  some  Remarks, 
by  Afr.  John  Farew 

To  Mr,  Tdloch. 

Sir,  v^oxsiderable  discussions  occurred  some  time  ago, 
in  Dr.  Kemp's  quarto  Musical  Magazine,  published  monthly, 
on  the  merits  and  delects  of  the  patent  Instruments  with  17 
sounds  in  each  octave  (or  dixseptave)  and  a  single  pedal,  in- 
vented by  Mr.  VV.  Hawkes,  and  on  their  comparative  merits, 
with  other  patent  Instruments  more  recently  invented  by 
Mr.  David  Loesehman,  having  24  sounds  in  the  octave  (or 
vingtquatreave)  and  six  pedals:  without  it  appearing  from 
such  discussions,  what  the  precise  temperament  is,  which 
Mr.  Hawkes  has  now  adopted.  That  gentleman  also  pub- 
lished a  small  pamphlet  in  the  last  year,  on  his  "  Improved 
Musical  Scale;"  from  which  it  was  easy  enough  to  discover, 
that  he  had  abandoned  his  former  temperament,  or  4-th  of 
a  major  comma  as  the  flat  temperament  of  9  of  his  fifths, 
(the  beats  of  which  system  were  calculated  by  Mr.  Barraud 
irom  my  Theorems,  as  given  at  page  129  of  your  present 
volume),  and  had,  at  page  14,  adopted  "  £lh  or" a  comma," 
as  the  degree  of  temperament,  which  he  has  "  made  choice 
of  for  his  patent  organ  and  pi  ana-forte  1"  but,  from  three 
different  commas,  viz.  the  major  comma  =  1 1  2  -f-  m,  the 
artificial  comma  of  Mercator  (in  that  particular  case  where 
it  measures  the  T'Td  part  of"  the  octave,  for  in  all  other  si- 
tuations it  has  different  meanings)  =  1  P5S106  2  -f-  m,  and 
the  comma  of  Pythagoras  (or  Diaschisma)  =  1 2  2  +  m,  • 
having  been  mentioned  by  Mr.  H.  in  the  preceding  pages, 
it  was  impossible  to  discover  from  his  pamphlet,  which  of 
these  commas  he  meant;  which  induced  me  lo  write  to 
Mr.  Hawkes,  at  Newport  in  Shropshire,  to  point  out  the 
different  commas  above  referred  to,  and  to  request  to 
know,  which  of  these  commas  was  to  be  divided  into  six 
parts  for  his  temperament;  and  his  answer,  dated  the  23d 
of  February  last,  says,  "  I  most  undoubtedly  mean  Mer- 
cator's  comma  of  T'-d  of  a  diapason,  which,  from  its  ap- 
proximation to  the  truth,  and  the  inexpressihility  of  any 
difference  to  the  auricular  organ,  it  may  be  supposed  the 
true  comma." 

This  information  I  communicated  to  mvable  and  zealou: 
friend  in  these  pursuits,  the  Rev.  Mr.  Smyth  of  Norwich, 
who  lias  calculated  and  sent  me  the  inclosed  Table  of  Bears 
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of  this  system,  which  you   will  oblige  him  and  me,  hv  in- 
serting in  your  Magazine. 

It  may  be  necessary  to  point  out,  that  only  the  1  7  sounds 
(oT  IS  hv  repealing  the  octave)  which  arc  placed  in  the 
first  range  of  column  2,  are  found  on  Mr.  Hawkes's  instru- 
ments, although  they  are  furnished  with  24  wrings  or  pipes', 
as  many  as  Mr.  Loeschmau  has,  but  who,  by  his  more 
numerous  pedals,  renders  them  all  effective. 

Mr.  Loeschman  has  adopted  the  Mean-Tone  System, 
with  the  major  Thirds  perfect,  the  heats  of  which  system, 
as  far  as  L2  notes,  arc  given  by  Mr.  Smyth  in  vour  last 
volume,  p.  43G  :  hut  in  applying  which  to  Mr.  L.  -  \ 
quatreave,  all  the  large  numbers  of  beats,  lor  the  wolves, 
inns'  be  omitted,  and  other  numbers  of  beats  calcul 
and  used  in  their  stead.  At  a  future  time  I  hope,  that  my 
friend  Mr.  Smyth  will  give  a  supplement  to  his  mean- tone 
Table,  for  supplying  this  defect  to  those  possessed  of  and 
ug  to  tune  Mr.  L.'s  instruments  :  as  also  to  those, 
who  by  means  of  the  beats,  may  be  desirous  of  contrasting 
the  merits  and  defects  of  these  two  patent  inventions  .for 
improved  Tempered  Scale*. — The  Rev.  Mr.  Liston's  patent,  it 
will  be  observed,  embraces  a  very  different  object,  that  of  ren- 
dering all  temperament  unnecessary,  and  his  present  instru- 
ment, by  mens  of  20  pipes  (producing  GO  sounds  in 
octave,  by  help  of  10  pedals)  certainly  goes  much  nearer  to 
his  object  than  Mr.  Hawkes  has  approached  his;  but  Mr. 
Liston's  pipes  must  be  increased  to  24  and  his  pedals  to 
12  (as  he  proposes  to  do  on  future  Instruments,  ifdesi 
to  be  enabled  to  produce  perfect  harmonv  to  the  same  ex- 
tent of  modulation,  as  Mr.  Loeschman's  instruments,  as 
now  made,  arc  capable  of  rendering,  truly  tempered  scales, 
according  to  the  mean  tones,  to  Dr.  Smith's  Equal  flarmonv, 
or  any  other  regular  system  of  temperament  whatever;  am! 
so  that  no  wolf  or  substituted  note  shall  occur,  through 
33  kevs :  a  point  gamed,  which  certainlv  would  have  asto- 
nished and  delighted  the  late  Dr.  Smith  (to  whom  we  owe 
all  accurate  temperament),  compared  with  the  Instruments 
he  was  able  to  produce  or  procure  for  his  Tempered  Scales. 
It  will  be  observed,  thai  only  the  12  ordinarv  iincer-kevs 
m  m   .  I  IB  an)    ol   these  three  patent  instruments: 

to  tat'h  rs  ot  these  I  profess  myself  a  well- 

wish.    .  as   they  obtain   their  respective  objects,  and 

are  djsp<      .;  to  pmsuc  the  same,  with  fairness  and  liberality 
nd  am,  str,  your  obedient  servant, 
John  Fakky. 

Mr.  II.yvykes's 
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Mr.  Hawkes's  Dixseptave. 

Vibrations   and  Beats  in  one  Second. 


| 
5 

"5 

3. 

III. 

4. 

1 

V.      |       6. 

vr. 

13 

c 

480 

16-S95u 

8-9040 

4-1892 

3- 1 360 !  14- 1980 

14-1618 

13 

B* 

52-7600 

62-1260 

12 

cb 

37-0530 

14-1694 

42-0502 

H\  B 

45^6862 

15-863-' 

8-3160 

3-9332 

2-9438 

13-3296 

1329S4 

IIJBU 

448-5307 

1,5-0822 

8-0377 

8-7402 

2-7993 

12.6756 

12-6425 

M.|a* 

423.-A629 

14-5954 

; 4  7887 

3-6924 

13-3041 

12-5162 

39-4815 

ID, 

Bbb 

33-0801 

57-5405 

I  .':    A 

402-3^03 

14-1618 

7-46-11 

3-5112 

2-6289 

1 1  -9004 

11-8707 

9jAh 

'»2-5802 

42-0502 

7-0990 

3-3404 

2-4986|49-5116 

ri-28S'2 

9|G* 

377-787-1  13-2934 

31-0630 

S-S996 

2-4662!  11-1692 

35-2522 

8   G 

359-2160 

1 2-6425 

6-6648 

3-1360 

2-3464 

10-6230 

10-5980 

8 

F** 

39-4815 

46-4S80 

7Gh 

S4l»5570 

37-5-105 

6-3378 

14-1694 

2-2302 

44-2020 

1007P0 

7  F* 

377-2787 

11-8707 

6-2581 

2-9438 

2-2033 

9  9756 

9-9505 

C  F 

320-6982 

11-2832 

5-9502 

2-7993 

2-0946 

9  4835 

94614 

61 

E* 

35-2522 

13-3041 

414596 

5 

Fb 

24-7553 

28  0962 

5 

E 

301-1130 

10-59&0]  5-58  l<j|  2-6289 

1-9666 

8  9040 

8-8842 

4 

Eb 

".86-3105 

10  0780    5-3115    2-49.86 

1-8701 

370530 

8  4475 

4D* 

282-7240 

9-9505'23-2440    2-4662 

1-8462 

8-3610 

26-3300 

S   D 

868*825-1 

9-4614    4-9878 

2-3464 

1-7556 

8-0377 

79316 

3 

G#* 

34-7887 

2 

Di» 

255-6102 

28-0962)  4-7-11  S 

2-2302 

1-6702 

330801 

7-5411 

S  C  v 

25'2-408'i 

£•884-2  20-7298]  2-2033 

1-6498]  7 '4641 

7 '4477 

!iC 

240 

8-4475]   4-4520!  2-0946 

1-5680    7-0990 

7  0809 

N.  B. — In  the  vacant  spaces  the  vibrations  and  beats  are 
the  same  as  those  in  the  line  immediately  above  or  below, 
answering  to  the  same  finger-key,  designated  by  the  num- 
ber in  the  first  column. 

Norwich,  April  8,  1S11.  C.  J.  SMYTH. 


LVII.  Description  of  a  Netv  Thrashing  Mill.   ByH.P.  Lee, 
Esq.  Maidenhead  Thicktt  *. 

Sir,  1  beg  leave  to  state  to  the  Society  of  Arts,  Sec.  the 
following  particulars,  relative  to  my  attempts  to  improve 
the  thrashing  machine  for  com,  and  of  my  success  therein. 
Being  largely  concerned  in  agriculture,  and  having  800 
acres  of  arable  land,  I  found  that  a  thrashing  machine  or 

*  From  Transactions  (if  the  Society  for  the  Encouragement  of  Arts,  MamifaC' 
lures,  end  Commerce,  vol.  xxviii. — The  gold  medal  of  the  Society  was  given 
to  Mr.  Lee  for  this  invention. 

X  2  two 


Description  of  a  New  Thrashi/ig  Mill. 

two  became  absolutely  necessary  Tor  the  continuance  of  my 
occupations.  I  accordingly  erected  one  of  the  kind  recom- 
mended to  me;  but  from  the  complication  of  its  structure, 
its  being  frequently  out  of  order,  and  from  its  bad  per- 
formance of  the  work  at  all  times,  I  resolved  to  try  to  have 
a  thrashing  machine  made  under  mv  own  directions,  more 
simple  in  iis  construction,  and  more  efficacious  in  its  ope- 
rations. With  this  view  I  have  continued  my  experiments 
for  nearly  three  year3,  at  an  expense  of  about  three  hundred 
pounds,  and  have,  at  last,  brought  my  machine  to  a  d 
of  perfection  which  is  satisfactory.  Many  gentlemen- and 
farmers  who  have  seen  it  and  its  operations,  <rive  it  a  de- 
cided preference  to  any  they  have  seen,  for  the  simplicity 
of  its  construction,  for  the  cleanness  of  its  thrashing, 
for  the  quantity  of  corn  thrashed  by  it,  in  proportion  to 
the  power  applied. 

I  have  no  doubt  but  that  the  result  of  mv  original  thoughts 
and  experiments  on  this  subject,  will  be  of  great  .ad- 
vantage in  this  highly  useful  agricultural  implement,  and  I 
have  sent  a  model  of  the  machine  for  the  Society's  in- 
spection. 

I  am,  sir, 
Your  very  obedient  servant, 

Maidenhead  Thicket,  Dec  '27,  1S0<J.  J].  \>,  LrF 

To  C.  Tuijlur,  M.D.  Sec. 


Reference  to  the  Engraving  of  Mr.  Lee's   Thrashing 
Alack:;;!;,   PL  \  II,  Fig.  1.  mid -2. 

Fia;.  1  and  2  are  a  side  and  tnd-view  of  the  machine:  A_, 
in  both  figures  represents  the  framing  of  the  machine:  H 
is  the  shaft  of  a  cog-wheel  C,  which  is  turned  by 
wheels,  from  the  great  horse-wheel,  in  the  same  manner  as 
the  ordinary  thrashing  mill ;  the  cog-wheel  C  turns  a  small 
pinion  D,  to  which  it  gives  a  rapid  revolution  ;  on  the 
of  ttve  pinion  the  beaters  EE  are  fixed,  and  revolve  with  it, 
within  a  segment  or  drum,  formed  of  iron  plates,  groovtd 
or  ribbed,  parallel  to  the  axis,  as  the  figure  represents,  and 
connected  together  by  wooden  Curbs  FF,  to  which  tiny  are 
screwed,  a  a  is  the  feeding  board  upon  which  the  coin 
is  placed  to  enter  the  machine.  The  end  of  this  board  is 
fixed  very  near  to  the  four  vQues,  or  beaters,  lull;  as  thcae 
revolve  rapidly  they  strike  the  heads  of  the  corn  upwards, 
with  such  a  jerk  as  to  beat  out  all  the  corn  from  those  cars 
which  they  meet  Fairly;  but  if  any  escape  they  are  drawn 
in,  together  with  the  straw,  and  rubbed  round  by  the  beaters 

against 
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against  the  inside  of  the  ribbed  drum,  or  cylinder  F,  - 
to  open  the  ears  and  let  out  the  corn,  though  the  ears 
come  in  any  position  whatever.  At  H  is  a  grating,  upon 
which  the  beaters  deliver  the  c^rn,  chaff,  and  straw  alto- 
gether; the  two  former  fall  through  upon  the  ground  at 
X,  and  the  latter  slides  down  on  the  grate  ;  the  corn  is 
afterwards  to  be  dressed  in  a  winnowing  machine,  which 
separates  the  light  and  heavy  corn  from  the  chaff.  The 
curbs  V  are  fixed  by  screws,  which  can  be  adjusted  so  as 
to  bring  the  cylinder  nearer,  or  further  from,  the  beaters, 
to  adapt  the  machine  for  thrashing. different  kinds  of  g 
for  it  is  evident  that  large  corn,  as  peas,  beans,  &c.  must 
require  more  space  to  rub  them  in  than  the  smaller  grain, 
us  wheat  and  barley.  L,  fig.  l,  is  one  of  the  uprights  of 
the  frame  winch  supports  the  bearing;  for  the  axis  B  of  the 
cog-wheel;  and  M  is  an  oblique  brace,  which  strengthens 
the  frame.  N  is  the  stage  on  which  the  man  who  feeds 
the  machine  stands. 

%/*  This  communication  was  accompanied  with  various 
certificates;  from  most  respectable  individuals  largely  con- 
cerned in  the  agricultural  line;  all  agreeing  that  Mr.  Lee's 
thrashing  mill  is  superior  to  anv  they  had  before  seen. 


LVIII.  On  the  recent  Improvements  made  in  musical  keyed 
Instruments,  with  Copies  of  the  Specifications  of  three 
Patents  lately  granted  for  these  Purposes,  to  Mr.  Hawkes, 
Mr.  Loeschman,  and  Mr,  Liston. 

A.  he  interest  which  has  been  and  seems  further  likely  to 
be  excited,  by  the  recent  improvements  in  musical  Lniru- 
ments,  and  the  probability  that  now  appears,  of  the  mathe- 
matical theory  of  musical  Intervals  receiving  a  more  direct 
and  useful  application  to  general  practice,  than  has  hitherto 
been  the  case,  I  am  induced  to  lay  before  my  readers  copies 
of  the  specifications  enrolled  in  the  patent  offices,  by  Mr. 
William  Hawkes,  Mr.  David  Loeschman,  and  the  Rev; 
Henrv  Liston,  forexplaining  their  three  several  inventions; 
which  being  here  brought  together,  the  nature  and  peculia- 
rities of  each  may  the  easier  be  understood  by  my  readers, 
and  their  several  merits  appreciated.  Editor. 


Specification  of  the  Patent  granted  io  Mr.  William  Hawkes, 
of  Newport,  in  the  County  of  Sc.lop.  for  Improvements  on 
musical  keyed  Instruments  with  Twelve  fixed  Tones. — 
Dated  July  25,  1S08. 

To  all  to  whom    these  presents  shall  ccrne,  See. — ;." 

X 3  know 
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know  vc,  that  in  compliance  with  the  •'aid  proviso,  in  the 
s,aid  letters  patent  contained,  1  the  said  William  Hawkes  do 
hereby  declare,  that  my  said  improvement  on  musical 
keyed  instruments  of  twelve  lixed  tones,  are  described  as 
follows  : — that  is  to  say, The  improvements  in  the  organ  arc 
effected  by  a  pedal  under  the  key-board,  and  an  extra  slide 
to  every  stop  in  the  ^;und-board,  to  correspond  with  the 
general  slide.  The  above  extra  slide  has  .1  communication 
from  the  sound-board  to  the  extra  pipes;  namelv,  sharps 
and  fiats;  which  by  depressing  the  pedal  with  the  toot, 
brings  on  the  sharp  scale,  and  by  elevating  the  jxidal  brings 
on  the  flat  scale;  and  as  the  flats  go  off  the  sharp*  are 
brought  on:  and  inversely,  as  the  sharps  j_ro  off  the  fiats  are 
brought  on  ;  by  which  action  of  the  pedal,  communicated 
to  the  additional  slide  with  double  holes  adapted  to  the  ad- 
ditional pipes,  namely,  five  pipes  10  each  octave.  My 
improvement  in  the  piano- forte  is  effected,  by  adding  seven 
diatonic  and  live  fiat  tones  to  our  present  scale  of  twelve 
fixed  tones,  which  form  two  chromatic  scales;  the  one 
termed  a  flat  scale,  and  the  other  a  sharp  scale,  and  is  done 
by  two  sets  of  strings,  of  two  unisons  to  each  set,  which 
are  acted  upon  without  the  addition  of  a  key  to  the  key- 
board, bv  a  pedal,  by  which  the  key-board  is  made  to  move 
forwards  or  backwards  about  one- fourth  of  an  inch,  the 
same  hammer  striking  each  set  of  strings  both  in  the  flat 
and  sharp  scale,  by  depressing  the  pedal  with  the  foot, 
when  the  sharp  scale  is  wanted;,  and  elevating  the  pedal 
when  the  fiat  scale  is  wanted. — In  witness  whereof,  &c. 


S Verification  of  the  Patent  granted  to  Mr.  David  Loescli- 
man,  of  Newman-street,  in  the  Parish  of  St.  Ajary-lc 
lone,  in  the  County  of  Middles  ex,  Piano-Forte  Maker, 
for  Improver) ents  in  the  musical  Scales  of  keyed  Instru- 
ments with  fixed  Tones,  such  as  Pianos,  Organs,  &C. — 
Dated  July  Ct3,  1&0Q. 

To  ad  to  whom  these  presents  shall  come,  &c. — Now 
know  ye,  that  in  compliance  with  the  said  proviso,  I  the 
said  David  Loeschman  do  hereby  declare,  that  my  said 
invention  is  descubed  in  and  by  the  drawings  (see  Plate  IX) 
and  description  thereof  hereunto  annexed,  and  in  manner 
following  ;  that  is  to  say, — The  scale  of  a  piano-forte  or 
organ  on  the  common  principle  having  12  sounds  within 
the  octave,  1  'nave  by  my  invention  extended  to  24  distinct 
sounds,  which  enables  the  performer  to  play  in  33  perfect 
keys,  IS  major  (thirds)  and  1.5  minor  thirds;  and  this  I 
have  effected  by  means  of  six  pedals,,  that  cause  the  ham- 
mers 
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mers  to  act  upon  24  distinct  sets   of  strings  or  unisons, 
Three  pedals  bring  on  the  fiat?  to  be  treble,  :\nd  the  like 
number  bring  on  the  sharps  to  the  bass.     By  reversing  my 
mechanism,  1  produce  also  the  same  effect ;  in  which  case,  by 
three  of  the  pedals  the  flats  are  brought  on  to  the  bass,  and 
by  the  other  three  the  sharps  are  brought  on  to  the  treble. 
Every  pedal   has  a  separate  movement  and  spring,  which 
act  independent  of  the  key;  on  each  movement  are  fastened 
two   of  the    twelve    hammers    belonging   to    each    octave 
throughout  the  compass;  so  that  a  pedal  for  the  flats  brings 
on  two  additional  flats  in  each  octave,  and  in  like  manner 
a  pedal  lor  the  sharps  bring0,  on  in  each  octave  two  addi- 
tional sharps;  when  such  additional  flats  or  sharps  are  no 
longer  wanted,  by  omitting  the  use  of  the  pedal  the  spring 
belonging  to  it  immediately  leaves   the   movement  to  its 
former  position  or  fixed  tones,  of  three  sharps,  two  flats, 
and  seven  natural  notes  in  each  octave :  the  mechanism  for 
the  flats  and  sharps  is  so  constructed,  that  ir  more  sharps 
or  flats  are  wanted  than  one  pedal  will  produce,  a  second 
without  the  first,  will  be  sufficient  to  bring  on  two  of  each 
in  addition.     So  also,  if  more  sharps  or  flats  than  the  se- 
cond pedal  will  produce  are  wanted,  the  third  without  the 
first  or  second,  is  sufficient  to  bring  on  two  of  each  in  like 
manner.     Each   pedal  is  made  to   fasten,   if  it  should   be 
wanted.     In  Organs,  the  improvement  is  effected   also  by 
six  pedals ;  and  in  each  octave  there  are  24  distinct  sounds, 
from  24  distinct  pipes  :  there  is  a  separate  movement  and 
a  spring  to  every  pedal.     Every  fixed  key  has  two  stickers, 
two  black-falls,  and  two  pallets,  which  act  on  two  pipes  of 
different  sounds.     Three  of  the  six  movements  are  fixed  in 
the  middle  of  the  front,   above  the  keys,  and  bring  on  the 
sharps  to  the  back  of  the  oroan,  and  the  same  number  are 
fixed  in  the  like  direction  behind,  to  bring  on  the  fiats  to- 
wards the  front.     By  fixing  all  the  six  movements  in  the 
middle  of  the  front  above  the  keys,  or  in  the  same  situation 
behind,  I  produce  also  the  effect  desired.     By  reversing  the 
movements,  my  mechanism  will  admit  of  bringing  on  the 
sharps  and  fiats,  either  to  the  front  or  back  of  the  organ, 
or,  if  wanted,   my  mechanism  will  admit  having  both  the 
sharps  and  flats,   either  before  or  behind  the  instrument. 
With  regard  to  the  pedals  and  theirconstruction,  action, &c. 
I  refer  to  that  part   (before  described)  relative  to  such,  in 
my  piano-forte  specification. In  witness  thereof,  &c. 
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Specification  of  the  Patent  granted  to  Henry  Lisfnn,  of  Ec- 
clesmacham,  in  the  County  of  Unlit hgowt  Clerk,  and 
Charles  Broughto?i3  of  the  City  of  Edinburgh,  Writer  to 
the  toy  Improvements  in  the  Construe  lion  of  Or- 
gans.  Dated  July  3,  ISiO. 

To  all  men  to  whom  these  presents  shall  come,  &c. — 
Know  ye,  that  in  compliance  with  the  said  proviso,  we  the 
said  Henry  Liston  and  Charles  Broughion  do  hereby  de- 
clare, that  our  invention  consists  :  first,  in  causing  each 
organ-pipe  to  atTord  several  tones  differing  from  each  other 
in  acuteness  or  gravity,  by  applying  to  the  mouth  of  a  pipe 
or  to  the  open  end  of  an  open  pipe,  one  or  more  moveable 
shades,  which  are  performed  by  means  of  a  pedal  or  pe- 
dals, or  bv  a  stop  or  stops  for  the  hand,  or  in  any  other 
way,  may  be  enabled  to  remove  from,  or  bring  to  the 
mouth  or  open  end  of  the  pipe  at  his  pleasure.  These 
shades  are  made  of  thin  plates  of  lead  or  pipe  metal,  sueh 
as  is  used  in  the  manufacture  of  metal  pipes  (thicker  or 
thinner  according  to  the  size  of  the  shade)  or  of  other  con- 
venient materials.  The  shades  bear  a  different  proportion 
to  the  mouths  or  open  ends  of  the  pipes  to  which  they  be- 
long, according  to  the  degree  of  alteration  intended  to  be 
produced  on  the  pitch  of  the  pipes.  When  it  is  intended 
to  alter  the  pitch  of  a  pipe,  by  what  is  called  the  enharmonic 
fourth  of  a  tone  or  the  diesis  in  a  tempered  system,  then 
the  shade  is  of  such  size,  as  to  cover  the  whole  length  of 
the  mouth  (across  the  pipe)  rising  about  as  much  above  the 
upper-lip,  or  cf  such  size  as  to  cover  the  whole  open  end 
of  the  pipe,  and  one  such  shade  only  is  applied  to  each 
pipe;  or  the  pitch  of  an  open  pipe  may  be  altered,  the 
diesis,  by  means  of  one  shade  at  the  mouth  to  alter  it  in 
part,  and  another  shade  at  the  open  end,  to  alter  the  pitch 
as  much  more  as  requisite.  This  is  chiefly  useful,  when, 
as  sometimes  happens,  the  pipe  cannot  well  bear  to  be  al- 
tered the  whole  diesis  at  the  mouth  or  open  end,  or  in  the 
case  of  open  wooden  pipes,  which  arc  tuned  by  means  of  a 
fixed  shade  at  the  open  end.  When  it  is  intended  that 
each  shade  should  alter  the  pitch  bv  what  is  called  comma, 
being  the  difference  between  the  major  and  minor  tones  in 
a  system  of  perfect  intonation,  then  there  may  be  two 
shades  to  the  mouth  or  open  end  of  each  pipe,  and  the 
one  shade  is  made  to  cover  a  little  more  (ban  the  half  of  the 
mouth  across  the  pipe,  but  rising  as  much  as  the  formerly 
described  shade  abuve  the  upper-hp,  or  a  little  more  than  the 
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half  of  the  open  end  of  the  pipe;  and  the  second  shade  is 
made  to  cover  the  remainder  or  ihe  mouth  or  open  end  :  or 
in  the  case  of  an  open  pipe,  one  shade  may  be  applied  to 
the  mouth  to  alter  its  pitch  comma,  and  another  shade  may 
be  applied  to  the  open  end  to  alter  it  another  comma.  For 
the  convenience  of  being  removed  from  or  brought  to  the 
pipe,  the  shades  are  fixed  on  rollers  or  cylinders  of  wood, 
or  other  proper  materials  moving  on  pivots.  For  the  pur- 
pose of  attaching  the  shades  to  the  rollers,  each  shade  may 
be  soldered  to  a  piece  of  tinned  wire,  or  brass-wire;  which 
piece  of  wire  may  be  screwed  into  the  roller,  or  the  shade 
may  be  attached  to  the  roller  in  any  other  convenient  way. 
When  two  shades  are  applied  to  the  mouth  or  open  end  of 
one  pipe,  or  when  in  a  range  of  pipes  the  shades  of  some 
are  upon  different  roliers  from  those  of  others,  then  the 
rollers  may  be  arranged  one  above  another ;  the  wire  or 
stalk  by  which  the  shade  is  attached  on  the  lower  roller, 
bending  round  the  other  roller  or  rollers,  so  a3  to  apply  the 
shade  close  enough  to  the  mouth  or  open  end  of  the  pipe 
to  which  it  belongs  ;  or  when  convenient,  one  or  more 
rollers  may  be  placed  on  one  side,  and  the  others  on  the 
other  side  of  a   range  of  pipes. 

This  description  is  illustrated  in  the  following  figures: 
(see  Plate  IX.)  No.  I.  figure  1,  shows  two  pipes  shaded  at  the 
mouth,  each  with  the  s.ngle  shade,  to  alter  the  pitch  by 
diesis:  a,a,a,a,  the  mouths  of  the  pipes;  £,//,&,&,  the 
shades  represented  transparent,  that  the  mouths  mav  be 
seen  ;  c,  c,  the  wire  or  sticks  by  which  the  shades  are  at- 
tached to  the  rollers  dd;  the  stalk  attached  to  the  lower 
roiler,  bending  round  the  roller  above  it ;  e,  <?,  supports  for 
the  pivots  of  the  rollers,  one  at  each  end  of  the  ranse  of 
pipes. 

Fig.  2  and  3  are  side-views  of  a  pipe  shaded  at  the  mouth, 
to  show  the  positions  of  the  shades  when  close  applied,  and 
when  removed ;  the  reference  being  the  same  as  in  fig.  1. 

Fig.  4,  shows  two  pipes  shaded  at  the  open  end  ;  a,a,  a, a, 
the  open  ends;  1,1,  the  shades;  c,  c,  the  stalks  which  at- 
tach the  shades  to  the  rollers  d,  d ;  which  are  represented 
sloping,  to  correspond  with  the  tops  of  the  pipes.  The 
shade  attached  to  the  upper  roller  is  represented  as  close 
applied  to  the  open  end  of  the  pipe,  and  that  on  the  lower 
roller  as  removed  from  the  pipe,  to  which  it  belongs. 

Fig.  5,  is  a  bird's-eye  view  of  the  same. 

Fig.  6,  is  a  pipe  having  two  shades  at  the  mouth,  each 
to  alter  the  pilch  comma. 

Fiff. 
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Fig.  7,  is  a  pipe  with  two  shades  at  the  top  or  open  end, 
the  one  being  close  applied,  and  ihe  other  removed. 

Fig.  8,  is  a  bird's-eye  view  ot  the  same.  The  references 
in  these  figures  will  he  understood,  from  what  has  been 
already  said.  The  use  of  these  moveable  shades  is,  th 
means  of  them  organs  can  be  constructed  with  more  com- 
plete scales  than  those  in  ordinary  use,  without  so  gre  al  fe 
multiplication  of  pipes,  as  without  this  invention  would  he 
necessary.  And  whereas,  from  the  ordinary  construction 
of  the  bellows,  those  at  least  which  rise  on  huir  ribs  of 
equal  breadth  at  each  side,  and  each  end,  they  do  not  blow 
with  an  uniform  force,  but  with  less  force  when  full,  and 
with  a  continually  increasing  force  as  the  top  sinks,  and 
vice  versa. 

We,  the  said  Henry  Liston  and  Charles  Broughton, 
declare,  that  our  invention  consists,  secondly,  in  a  regulator 
which  renders  the  blast  of  the  bellows  perfectly  equable. 
This  regulator  is  shown,  No.  II.  fig.  1.  it  consists  of  a  spiral 
piece  of  wood  (or  other  proper  material)*/,  1,2, 3,  of  about  half 
an  inch  in  thickness,  more  or  less  according  to  the  size  of 
the  machine*  and  of.  a  pulley  I,  1,2,  3,  of  similar  thickness. 
fastened  to  the  spiral.  This  machine  turns  on  a  pin  at  the 
common  centre  of  the  spiral  and  pulley  C.  The  string 
d,d,d,  is  fastened  to  the  pulley  b,  1.  g,  3,  at  c,  and  being 
wound  round  it,  passes  under  a  small  pulley  at  /,  and  is 
fastened  to  the  lop-board  of  the  bellows  at  g,  at  about  an 
equal  distance  from  either  end.  Another  string  h,  h,  fast- 
ened to  the  string  d,  d,d,  passes  under  a  pulley  at  i,  goes 
under  the  bellows,  and  a  simiar  pulley  on  the  other  side, 
and  is  fastened  to  the  opposite  side  of  the  top-board;  that 
when  these  strings  act  on  it,  they  may  pull  both  sides 
equally.  These  three  small  pulleys  may  run  in  one  piece 
of  wood,  as  shown,  tig.  2,  which  being  placed  under  the 
bellows,  may  be  fastened  to  the  frame  of  the  organ:  the 
weight  or  counterpoise  /  is  suspended  bv  a  string  772,  at  the 
centre  of  the  spiral,  when  the  bellows  are  quite  empty. 
When,  therefore,  the  bellows  begin  to  rise,  the  strings 
'.!i,h,  arc  drawn  so  as  to  turn  the  pulley,  and  conse- 
quently the  spiral  in  the  direction  h,  1,2,3,  and  then  the 
string  m  is  taken  upon  the  edge  of  the  spiral  which  is 
grooved  to  receive  it :  thus  as  the  bellows  are  gradually 
losing  force,  the  counterpoise  I  is  gradually  gaining  power, 
l>v  the  increasing  radius  of  the  spiral  on  which  it  acts.  U 
the  bellows  rise  so  much  as  to  cdvse  the  pulley  and  spiral 
to  make  an  entire  revolution,  the  weight  /  will  be  in  tho 
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position  A,  acting  on  the  extremity  of  the  spiral ;  and  as 
the  bellows  sink,  the  spiral  turning  in  the  opposite  direc- 
tion, will  gradually  unwind  the  string  so  that  the  counter- 
poise will  act  on  a  radius  continually  decreasing,  as  the 
force  of  the  bellows  is  increasing  :  the  accuracv  with  which 
the  regulator  will  equalize  the  force  of  the  blast,  depends 
on  three  circumstances;  First,  the  form  of  the  spiral,  the 
size  of  the  pullev  b,  1,2,  3,  and  the  weight  of  the  counter- 
poise/: the  spiral  curve  is  to  be  formed  by  the  following 
rule:  Describe  a  circle  of  any  convenient  diameter,  and 
supposing  the  whole  circumference  to  represent  the  size  of 
the  greatest  angle  which  the  ribs  of  the  bellows  make  with  the 
bottom-  or  top-boards.  Assume  anv  point,  and  from  thence 
divide  the  circumference  into  segments  (always  measured 
from  the  same  point)  respectively  proportional  to  the  sines 
of  the  angles  up  to  that  greatest  angle.  It  will  be  sufficiently 
accurate  to  take  the  sines  of  the  five  first  degrees,  thence 
the  sines  of  each  half  degree  up  to  1.5°,  and  thence  to  the 
greatest  angle  (the  en  lire  revolution)  each  quarter  degree, 
draw  radii  to  all  these  points.  Then  from  the  centre  of 
the  circle,  measure  off  each  radius  proportionally  to  the  se- 
cant of  its  respective  angle  :  and  from  this  point  draw  a  per- 
pendicular to  the  radius;  the^e  perpendiculars  bv  their 
mutual  'intersections,  will  form  an  irregular  polygon,  ap- 
proaching to  the  curve  required.  The  scale  of  equal  parts 
by  which  the  radii  are  measured  proportionally  off,  to  the 
secant  of  the  angles,  will  be  greater  or  smaller,  according 
to  the  size  of  the  bellows  lo  be  regulated.  For  a  chamber 
organ  of  four  or  live  stops,  the  secant  of  the  greatest  angie 
may  be  about  ten  incl  es  :  lor  large  bellows  it  may  be  con- 
siderably larger ;  otherwise  the  weight  or  counterpoise 
might  be  inconveniently  great  :  the  si^e  of  the  pulley  is  to 
be  such  that  its  circumference  shall  be  exactly  equal  to  the 
rise  of  the  bellows,  when  the  ribs  make  with  the  boitom- 
or  top-boards,  the  greatest  angle  for  which  the  spiral  is 
made:  the  size  of  the  pulley  will  therefore,  cceteris  paribus, 
depend  on  the  breadth  of  the  ribs — Thus,  if  the  breadth  of 
the  rib  be  five  inches,  the  circumference  of  the  pullev 
should  be  equal  to  twice  the  size  of  the  greatest  angle,  as 
pm  down  in  the  ordinary  table  of  sines,  tangents,  Sec. 
calling  the  first  figure  in  the  table,  inches,  and  the  rest, 
decimals  of  an  inch.  If  the  ribs  be  less  or  more  than  five 
inches,  the  circumference  of  the  pullev  will  be  found  from 
the  tabular  sine  by  a  statement  in  the  Rule  of  Three.  First, 
h?  five  i-;  to  the  tabular  of  sine,  so  is  the  rib  to  a  fourth  pro- 
portional •  which  being  doubled,  is  the  circumference  re- 
quired. 
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quired.     Tiic  weight  of  the  counterpoise  will  be  most  easil) 

found  by  experiment.     It'  it  be  too  little,  it  will  correct  the 

evil  in  pari  birt  not  entirely^  the  bellows  will  then  tore  Mil! 

»ine  force  as  they  fall.     If  again  the  counterpoise  be 

'reat,  the  bellows  will  have  most  force  when -full,  and 

will  gradually   lose  force   as  they    fall. In  testimony 

whereof,  e>;c. 


LJX.   Method  of  pro  Heat,    highly    and    va 

useful  Articles,  from  Pit- Coal.     By  Mr.  13.  Cook,  of 

tiAviNG  paid  much  attention  to  the  procurir. 
pas  and  other  products  from  pit-coal,  I  now  beg  leave  to  lav 
before  the  Society  for  the  Encouragement  oi  Arts,  &c.  tie 
results  of  some  oi  my  experiments  on  pit  coal,  and  the 
methods  of  procuring  the  sundry  articles  of  which  1  have 
sent  samples,  and  a  japanned  waiter  varnished  therewith. 
The  quantity  of  clear  tar  which  may  be  produced  front 
every  hundred  weight  of  coal  is  about  four  pounds,  from 
which  a  liquor,  or  volatile  oil,  may  be  distilled,  which  an- 
swers the  purposes  of  oil  of  turpentine  in  japanning.  Every 
gallon  of  tar  will  produce  nearly  two  quarts  of  this  oil  by 
distillation,  and  a  residuum  will  be  kit  nearly,  if  not  quite 
equal, to  the  best  asphaltum.  I  have  sent  a  waiter,  or  hand- 
board,  japanned  with  varnish  made  from  this  residuum, 
and  t lie  volatile  oi!  above  mentioned.  This  dries  sooner, 
and  will  be  found  to  answer  as  well  as  the  best  oil  of  tur- 
pentine, a  circumstance  which  will  be  of  immense  advan- 
tage to  this  country,  as  in  the  vicinity  of  Birmingham  only, 
nearly  ten  thousand  tons  of  pit- coal  are  coked  or  charred 
per  week  ;  and  all  the  tar  hitherto  been  lost ;  but  by  my  pro- 
cess, I  dare  venture  to  say,  that  from  the  various  coal-works 
in  this  kingdom,  more  tar  might  be  produced  than  would 
supply  all  our  dock-vards,  boat-builders,  and  other  trades, 
with  tar  and  pitch,  besides  furnishing  a  substitute  lor  all 
the  oil  of  turpentine  and  asphaltum  used  in  the  kingdom, 
3v,u  improving  the  coke  so  as  to  make  iron  with  lcs.->  ch'ar- 

I  have  sent  a  large  specimen  of  the  asphaltum,  and  three 
vial  bottles  containing  as  follows: 

..  1. — A  sample  of  the  oil  or  spirit,  being  part  of  that 
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which  was  used  in  making  the  varnish  with  which  the 
waiter  sent  was  japanned. 

No.  2. — Is  the  same  oil  or  spirit,  a  little  more  rectified. 

No.  3. — The  same,  still  further  rectified,  and  of  course 
more  clear,  and  freer  from  smell;  but  I  find  that  the  spe- 
cimen, No.  i,  answers  quite  as  well  for  varnish. 

Tar- spirit  is  now  about  8s.  per  gallon,  and  turpentine- 
spirit  about  !5?.  Thi«  latter  has  been,  within  the  last  two 
years,  as  high  as  43*.  per  gallon,  and  the  tar-spirit  will 
answer  equally  well  for  varnish,  on  using  the  coal-tar-spirit, 
instead  of  the  turpentine-spirit. 

I  requested  Mr.  Le  Resche  to  use  the  tar-spirit  just  in 
the  same  way  he  would  the  foreign  spirit,  and  then  eive  the 
varnish  to  his  woik -people  to  use,  without  making  any  re- 
mark to  them,  which  was  done:  he  making  the  varnish 
himself,  found  it  mixed,  and  made  the  varnish  as  good  in 
appearance  as  that  prepared  with  the  foreign  spirit.  He 
then  gave  the  varnish  to  his  work-people  to  use;  and  when 
they  had  finished  their  work  with  it,  he  found  from  their 
report,  that  it  answered  perfectly,  and  dried  sooner;  and 
when  the  waiter  done  with  it  was  iiiven  to  the  polisher,  it 
was  found  to  polish  much  smoother  under  the  hand,  and 
take  a  more  beautiful  gloss  than  their  former  varnish,  as 
the  article  now  sent  will  show  on  inspection. 

J  am  of  opinion  that  the  production  of  these  articles  will 
he  of  great  public  service.     Permit  me  to  add,   that   the 
timber  of  ships  paid  with  this  tar  is  not  nearly  so  liable  to 
.-eaten  as  those  done  with  common  tar. 
I  remain,  sir, 

Your  humble  servant, 
Birmingham,  J»r..  i:?,  1313.  ft    Coo^ 

To  C.Taylor,  M.D.  Sec. 


Reference  to  Mr.  Cook's  Apparatus  for  preparing  Gas  and 
other  Products  from  Pit- Coal,  PL  3. 

A,  Fig.  1 ,  PI.  VIII,  is  a  common  fire-place,  a  stove  built, 
with  brick,  having  cast-iron  bars  to  put  the  fire  in  at,  and 
a  fine  that  goes  into  a  chimney  ;  A  is  the  cast-iron  pot, 
(which  holds  from  twenty-live  pound  to  one  hundred  pound 
of  coal,  according  to  the  size  of  the  premises  to  be  lighted) 
which  hangs  by  the  bewels  or  ears  on  a  hook,  suspended 
by  a  chain  in  this  stove  or  furnace,  about  three  inches  above 
the  bars  of  the  grate,  and  three  inches  distant  from  the  sides 
of  the  stove;  the  fire  then  flames  all  round  this  pot.  and  as 
it  does  not  rest  on  the  burning  fuel,  it  is  the  liarne  onlv 

that 
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that  he.iis  it.  so  that  it  does  not  scale,  hut  will  last  for  year*. 
The  smoke,  See.  is  carried  oft'  into  a  chimney.  The  covef 
d  or'  the  \  ot  is  made  rather  conical,  lb  tit  into  the  top  of 
the  pot  close,  and  from  the  top  of  the  cover  the  elbow-pipe 
proceeds  as  far  as  the  mark  a.  The  other  end  of  the  nipe 
with  the  elbow  entering-  the  water-joint  is  riveted  to  it 
after;  when  the  lid  or  cover  of  the  pot  is  put  on,  the  b< 
or  ears  come  over  the  elbow  of  the  pipe  that  is  on  the  lid, 
and  a  wedge  is  put  between  theft]  and  this  clhow,  to  keep 
down  the  cover  air- tight,  and  a  little  clay  or  loam  may  be 
luted  in  the  joint,  if  any  gas  should  escape  round  the  c 
of  the  pot.  The  other  eibow  B  gbeS  into  a  water-joint, 
formed  of  a  tube  affixed  to  the  cover  of  the  purifier  C; 
and  another  tune,  which  parses  through  the  lid  of  the  puri- 
fier: the  elbow-pipe  then  goes  over  the  inner  tube,  and 
when  put  on.  the  jointing  is  made  good  by  pouting  water 
into  the  space  between  the  tubes,  which  renders  it  air-tight. 
'1  lie  gas,  as  the  arrows  show,  passes  down  into  the  purifier 
C,  which  is  rather  more  than  half  full  of  water;  the  use  of 
this  water-joint  is  for  the  convenience  of  removing  the  lid 
d,  to  which  this  pipe  is  attached.  The  purifier  C  is  a 
wooden  trough,  with  a  sheet-iron  top,  to  which  the  tubes 
are  soldered,  and  it  is  fastened  to  the  trough  to  keep  all 
secure  and  air-tight.  The  sheets  of  iron,  e,  J\  g, h',  i,  k, 
are  alternatelv  soldered  to  the  iron  top,  and  fastefted  to 
the  wooden  bottom.  Now  when  the  trough  is  half 
tilled  with  water,  the  gas  passes  into  it  at  B;  and  as  it 
can  only  find  its  way  out  again  at  R,  it  must  pass 
through  the  water.  The  inner  pipe  B  reaches  under  the 
surface  of  the  water  in  the  trough  ;  now  when  the  gas  is 
forced  into  the  water,  it  would  rise  to  the  top  of  the  puri- 
fier, and  go  along  in  a  body  to  the  end.  and  out  at  the  pipe 
1\,  if  the  sheets  of  iron,  c,f,  g,  h,  i  and  4,  which  stand 
across  the  trough  with  openings  in  them,  tely  at  top 

and  bottom,  did  not  stop  it,  force  it  to  descend  down  into 
the  water,  and  hinder  it  from  going  any  way  but  t!i; 
these  apertures,  purifying  it  all  the  lime  it  is  passing 
through  the  whole  body  of  water,  until  it  is  property  washed  : 
it  then  escapes  through  the  pipe  R  at  the  cud  of  the  trough 
C,  then  passes  down  the  pipe  S,  and  is  carried  up  into  the 
reservoir  or  gszometer  K .  In  the  bottom  of  the  purifier  is 
an  aperture,  closed  by  a  plug  at  D,  lo  let  off  the  arrimo- 
niacal  water  and  tar  as  it  i^  deposited,  and  the  pipe,  with 
the  cock  E  at  the.  top  of  the  purifier,  is  to  burn  away  the 
spare  <£as  when  not  lo  be  used. 

There  is  a  stop-cock  pi  iced  in  the  main  pipe  at  F,  that 
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whet)  the  reservoir  is  full,  and  gas  is  making,  and  cannot 
be  used,  i he  cock  mav  be  turned,  and  prevent  anv  gas  from 
passing  from  the  reservoir :  and  bv  opening  the  cock  E  on 
the  top  of  the  purifier,  and  firing  it,  all  the  gas  which  is 
made  more  than  is  wanted  for  use  may  be  burnt  awav.  If 
this  was  not  done,  the  gas  would  continue  to  find  its  Way 
into  the  reservoir  K,  which  would  overflow,  and  produce 
a  disagreeable  smell,  which  this  simple  way  of  burning  it 
away  as  fast  as  it  is  made  when  not  wanted,  prevents. 

It  mav  in  some  measure  happen,  that  although  the  eras 
has  passed  through  the  purifier  C,  yet  that  a  small  portion 
r  will  pass  along  with  it,  and  would  either  clos  the 
pipe  S,  or  accumulate  in  the  reservoir.  To  avoid  this,  there 
is  placed  at  the  bottom  of  the  pipe  S  at  G,  before  it  rises 
into  the  reservoir,  a  jar  into  which  a  pipe  made,  as  shown 
in  the  drawing,  conducts  the  tar;  this  collects  all  that  passes 
through  the  purifier;  it  is  filled  with  water,  over  which  the 
gas  passes  up  into  the  reservoir,  but  the  tar  drains  down  this 
lead  pipe  and  deposits  itself  in  the  jar  of  water.  The  longer 
this  pipe  Sis,  the  better,  as  it  serves  as  a  refrigeratory.  H  is 
a  piam  cask,  made  to  any  proper  size,  and  filled  with  water, 
with  a  cock  to  draw  off  the  water  whan  it  becomes  foul. 
The  upper  vessel  K  is  made  of  sheet  iron,  riveted  together 
m  the  manner  engine-boilers  are  made.  If  it  is  only  from 
five  hundred  to  one  thousand  gallons  in  size,  it  will  require 
only  two  cross  iron  bars  at  top,  and  four  ribs  down  the 
sides  to  keep  it  in  form,  with  a  strong  rins  at  top  ;  and  a 
there  is  no  stress  on  this  vessel,  it  will  ascend  and  des 
easily  without  any  other  support  or  framing,  the  plain  sheet 
iron  sides  being  riveted  to  the  four  ribs,  and  it  is  quite  open 
at  the  bottom.     A  strong  rope  runs  over  the  •  L  L, 

with  a  weight  M  to  balance  the  vessel  K,  and  assist  it  in 
rising  and  railing.  The  pipe  J  is  that  through  which  the 
gas  passes  from  the  reservoir  or  gazometer,  and  rising 
through  the  pipe  T,  is  conveyed  to  aii  parts  to  be  lighted. 
There  is  also  another  drain  pine  at  N,  for  after  all  the 
washing,  Sec.  a  very  small  portion  of  tar  and  mois 
may  rise  into  the  pipes,  and  perhaps  in  time  clog  t\ 
but  by  laying  all  the  pipes  in  the  first,  second,  and  third 
stories  on  a  small  descent,  if  any  tar  or  moisture  should 
rise,  it  will  drain  down  all  the  pipes  from  top  to  bottom, 
and  be  deposited  in  the  earthen  jar  at  N:  by  that  means 
the  pipes  will  not  clog  up  in  half  a  century.  These  jars 
must  be  sometimes  removed  and*  emptied,  fresh  water  nut 
in,  as  also  the  water  in  the  vessel  H  must  be  changed,'  to 
keep  it  clean  and  sweet;  and  the  water  in  the  purifier C 

St; 


336  Method  of  producing  llcat,  Light,  'Jc.from  Pit -Coal. 

should  be  changed  every  two  or  three  days  :  bv  these 
means  the  gas  will  be  deprived  of  all  its  smell,  at  least  ts 
far  as  washing  will  effect  it,  and  the  a,  paratus  will  be 
clean. 

The  stop- cock  at  O  is  for  the  use  of  a  master,  if  he 
■wishes  to  lock  up  the  gas  in  the  reservoir,  to  prevent  Ins 
workman,  &c.  wasting  it  in  his  absence  ;  a?  also  if  any 
pipe  should  leak,  or  a  cock  be  out  of  order,  in  any  part  of 
the  premises,  by  turning  this  cock  all  the  gas  is  kept  in  the 
reservoir  while  the  pipe  is  repaired,  or  any  other  alteration 
made  ;  it  also  extinguishes  all  the  lights  when  turned,  if 
any  are  left  hurning  by  careless  workmen,  nor  can  they  be 
lighted  until  it  is  opened  again. 

The  whole  of  this  apparatus  is  simple,  and  not  liable  to 
be  put  out  of  order  in  such  a  way,  but  that  any  person  may 
put  it  to  rights  again.  All  the  art  required  to  make  the  gas 
is  to  take  off  the  cover  of  the  pot,  and  without  removing 
the  pot  to  take  out  the  coke,  and  fill  it  with  fresh  coal, 
wedge  it  down  by  putting  an  iron  wedge  between  the  beads 
or  ears  and  the  elbow  or  the  vessel,  and  if  required,  plaster 
a  little  clay  or  loam  round  the  cover,  to  keep  it  air- light  ;  a 
fire  is  then  made  under  it,  and  the  whole  is  done.  The 
boy  or  man  who  does  it,  must  now  and  then  look  at  the 
fire  aiul  keep  it  up,  until  the  pot  is  hot,  and  the  gas  is  made. 
Now  in  works  where  lights  are  wanted  almost  always,  I 
would  recommend  two  fire-places,  and  two  pots,  so  that 
when  one  pot  is  burned  out,  the  other  pot  may  be  readv  to 
act ;  for  this  purpose  the  purifier  must  be  provided  with 
two  of  the  water  joints  B,  one  communicating  with  each 
pot,  and  the  elbow  pipe  of  each  pot  must  have  a  stop-cock, 
as  V:  now  when  one  pot  is  burning,  the  cock  in  the  other 
pipe  must  be  stopped,  that  the  gas  may  not  find  its  way  out 
of  the  purifier;  and  when  all  the  gas  is  exi  racted  from  that 
pot,  the  cock  C,  leading  from  it,  must  be  stopped,  and  the 
pot  left  to  cool ;  while  a  fire  is  put  under  the  other  pot,  its 
cock  is  opened,  and  a  supply  of  gas  from  it  is  passed  into 
the  reservoir:  by  these  means  one  of  the  pots  is  Constantly 
supplying  the  reservoir  with  gas,  and  the  lights  are  always 
kept  burning;  one  purifier  is  all  that  is  necessary;  the  c  ck 
V  must  be  shut  when  either  of  the  covers  is  lakeu  up  to 
fill  the  pot  again  wit!)  coal  :  when  the  elbow-pipe  is  lifted 
out  of  the  water- joint,  as  the  cover  is  attached  to  it,  a  plug 
must  be  provided  to  fit  into  the  water-joint  pipe  the  mo- 
ment the  elbow  is  removed  from  it,  or  t;ie  uas  will  rush  out 
of  the  pipe  at  the  water-joint  j  but  a  better  way  would  be, 
to  lengthen  the  pipe  of  the  water-joints  B;  and  place  a  large 
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cock  under  each  of  them,  almost  close  to  the  top  of  the 
purifier  ;  when  one  pot  is  burnt  out  by  turning:  the  cock  it 
keeps  all  the  gas  in  the  purifier  while  the  cover  is  removed: 
no  plucr  is  necessary  in  this  method.  When  people  are 
very  particular,  (especially  when  houses  or  accompting- 
houses  are  to  be  lighted,)  and  wish  all  smell  to  be  destroyed, 
if  they  are  not  satisfied  with  washing  it,  and  still  think  there 
is  a  little  smell  left,  (and  very  little  indeed,  if  any,  will  be 
left.)  after  the  washing,  a  small  trough  may  be  added,  made 
in  the  same  way  as  the  purifier,  with  sheets  of  iron  across 
to  force  the  gas  through  the  pipe  R  communicating  with  it. 
This  trough  may  be  filled  with  watpr,  with  a  few  lumps  of 
lime  put  into  it,  and  this  water  and  lime  changed  often. 
On  the  gas  being  forced  through  this  lime-water,  if  there 
was  any  remaining  smell  in  it,  this  would  completely  take 
it  away;  and,  as  has  been  before  observed,  by  changing  ail 
the  waters  now  and  then,  and  keeping  i his  small  trough 
constantlv  supplied  with  clean  water  and  lime,  the  gas  after 
passing  it  will  ascend  the  pipes  to  the  lights  pure. 


Sir, — Baying  been  from  home,  I  was  prevented  from 
answering  vour  obliging;  letter  until  this  day. — I  am  much 
pleased  that  the  Society  have  approved  of  my  specimens 
produced  from  pit-coal.  I  feel  also  highly  gratified  and 
honoured  with  their  reward.  I  hope  to  lav  before  you,  in  a 
short  time,  an  account  of  the  establishment  of  a  work  that 
will  be  of  such  magnitude,  as  will  supply  this  part  of  the 
country  with  the  oil  or  spirit,  in  sufficient  quantity  to  su- 
persede the  use  of  turpentine,  &c  in  japanning;  and  I  do 
hope  that  in  time  works  of  the  same  description  will  be 
established,  through  all  Staffordshire,  whose  products  will 
supply  the  place  of  a  great  portion  of  the  spirit  used  in  the. 
kingdom,  while  the  pitch  will  be  of  sufficient  quantity  to 
form  a  great  part  of  that  article  now  used  in  the  dock-vards. 

All  I  want  is  support  from  the  great  coal  companies  and 
masters,  to  erect  sufficient  apparatus  at  the  different  works 
to  preserve  the  tar  at  all  the  coke  furnaces,  and  proper  means 
to  separate  the  spirit  from  the  tar.  It  would  be  a  great 
saving  to  the  nation  ;  as  in  every  one  hundred  and  twelve 
pounds  of  coal  coked,  there  is  lo>t  by  the  present  mode  about 
tour  pounds  of  tar,  and  the  cokes  are  not  half  so  good  as  if 
they  were  coked  in  close  vessels,  to  the  exclusion  of  the 
atmospheric  air.  I  need  not  describe  the  method  by  draw- 
ings of  the  manner  of  extracting  the  tar  from  pit-coal  in 
Vol.  37.  No.  157.  May  1811,  Y  close 
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close  vessels,  as  that  method  is  so  generally  known;  it 
must  be  clear  to  every  one,  that  it  is  procured  by  distilling 
the  coal. 

I  have,  as  follows,  described  the  method  T  use  in  extract- 
ing the  spirit  from  the  tar,  the  proeess  of  which  is  so  simple 
that  every  one  must  understand  it. 

Fig.  'J,  1M.  \  III.  is  a  section  of  the  furnaces,  and  one  of 
the  retorts,  almost  any  number  uf  which  may  work  in  a  line; 
the  same  Hue  will  do  for  all,  only  taking  care,  if  any  are 
not  at  work,  to  stop  up  the  draught-hole,  which  communi- 
cates with  the  flue.  These  furnaces  are  built  without  bars, 
grates,  or  doOrs.  A  is  the  place  where  the  fuel  is  put  in 
to  heat  the  retort  G  ;  the  fire  lies  under  it,  and  the  smoke  is 
carried  off  into  the  hue  F.  B  is  the  aperture  where  the 
ashes  arc  raked  out.  G  is  a  section  of  the  iron  bason,  or 
lower  part  of  the  retort ;  the  dark- shaded  square  part  shows 
the  space  the  lire  occupies,  and  the  black  square  D  the  flue 
as  it  runs  along  the  back  of  all  the  line  of  furnaces,  and  en- 
ters the  chimney  R,  as  the  arrows  show.  I,  figs.  2  and  3, 
shows  die  upper  part  of  the  iron,  earthen,  or  glass  retort, 
fitted  on  the  cast-iron  bason  G.  K,  the  receiver.  By  this 
mode  of  setting  the  retorts,  all  the  great  expense  of  bars, 
doors,  frames,  &c.  is  saved,  and  a  brisker  draught  of  air 
is  obtained,  which  maybe  slackened  at  pleasure  by  covering 
up  in  part,  or  wholly,  the  fire-place  A  with  a  brick.  Ejs 
a  square  iron  plate  with  a  circular  hole  in  the  centre,  built 
on  the  Lop  of  the  furnace.  The  cast-iron  bason  of  the  retort 
G  is  made  to  the  size  of  the  hole  in  the  plate:  the  most 
convenient  size  of  the  bason  of  the  retort  1  find  is  about 
five  or  six  gallons,  in  the  shape  of  a  deep  pot,  with  a  flanch 
or  rim  II  round  the  edge  of  it  ;  this  pot  or  bason  of  the 
retort  is  put  into  the  iron  plate  E,  and  the  flanch  of  the 
retort  then  rests  on  the  plate  E.  I  is  the  upper  part  of  the 
retort  without  a  bottom,  made  to  rest  and  fit  on  the  flanch 
of  the  cast-iron  bason  G.  K  is  the  receiver,  larger  in  the 
mouth  than  the  nose  of  the  retort.  To  begin  the  work,  I 
fill,  nearly,  the  iron  bason  of  the  retort  G  with  coal-tar.  I 
<heu  put  on  the  upper  part  of  the  retort  1,  and  make  it  air- 
tight with  a  little  sand  thrown  round  it  at  the  flanch  H; 
receiver  K  is  put  in  its  place,  and  a  slow  fire  is  put  in 
•at  A,  under  the  retort:  the  tar  soon  begins  to  boil  slowly, 
or  rather  simmer.  Now  as  soon  as  that  begin!  there  rises 
l  the  tar  a  thick  whitish  vapour,  which  fills  the  glass 
retort,  part  becomes  condensed,  and  falls  in  drops  from  the 
sides  of  the  retort  into  the  tar  again,  while  the  purer  spirit 
rises  into  the  neck,  is  condensed,  and  keeps  dripping  doun 
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the  neck  into  the  receiver :  this  is  the  spirit  of  the  tar,  and 
with  this  spirit  that  first  arises  from  the  tar  was  the  waiter 
japanned  which  I  sent  you.  The  reason  I  chose  to  have 
the  receiver  wider  at  the  mouth  considerably  than  the  nose 
of  the  retort  is,  that  there  is  a  strong  and  very  volatile  oily 
ammonia,  that  does  not  soon  condense,  but  gets  out  of  the 
receiver  into  the  air  the  instant  it  leaves  the  retort,  and 
though  but  in  a  very  small  quantity,  so  small  that  it  is 
hardly  possible  to  catch  it ;  yet  will  it  impregnate  the  air  for 
a  great  distance  round,  with  its  very  penetrating  smell, 
while  the  spirit  keeps  dropping  into  the  receiver  pure  and 
separate  from  the  ammonia.  The  spirit  is  very  volatile, 
quite  as  much  so,  if  not  more,  than  the  spirit  of  turpen- 
tine, and  soon  evaporates  if  exposed  to  the  air,  which  is  a 
proof  of  its  drying  nature;  indeed  when  used  as  a  substitute 
for  turpentine,  it  dries  in  the  stove  quite  as  soon  or  sooner, 
and  takes  equally  as  beautiful  a  polish.  I  sent  you  three  spe- 
cimens. No.  1.  is  what  came  off  the  tar  first.  No.  2.  is 
the  same  distilled  a  second  time  ;  and  the  third  specimen 
is  the  second  re-distilled  again  in  a  glass  retort:  it  there 
leaves  a  little  pitchy  residuum,  and  comes  over  clear,  as  the 
sample.  Very  little  of  the  spirit  is  lost  in  passing  through 
these  different  stages,  if  care  is  taken  that  the  fire  is  slow 
and  the  process  not  hurried.  When  the  spirit  is  perfectly 
extracted  from  the  tar,  there  remains  in  the  bason  of  the 
retort  that  beautiful  pitch  or  asphaltum  sent,  which  when 
mixed  with  the  spirit  forms  an  ingredient  for  making  the 
black  varnish  used  in  japanning.  If  it  is  wished  to  use  it 
as  pitch,  less  spirit  must  not  be  extracted  from  it.  I  find 
that  six  gallons  of  tar  will  produce,  if  care  is  taken,  about 
two  gallons  or  two  gallons  and  a  half  of  spirit.  A  great 
number  of  retorts  may  be  kept  working  by  a  single  man  ; 
if  we  sav  only  one  hundred,  and  only  worked  down  in  a 
day,  they  will  produce  two  hundred  to  two  hundred  and 
fifty  gallons  of  spirit,  so  that,  by  increasing  the  number, 
any  quantity  may  be  obtained.  When  the  spirit  is  used  in 
the  place  of  turpentine,  the  varnish-maker  uses  it  in  the 
same  way,  and  in  the  same  quantity,  as  there  appears  no 
manner  of  difference  in  the  use  of  it  from  spirit  of  turpentine 
in  the  making  of  varnish.  When  the  asphaltum  is  used, 
it  supplies  the  place  of  real  asphaltum,  and  in  about  the 
same  quantity.  I  have  explained  the  whole  as  clear  as  I 
can  ;  but  if  any  more  information  is  required,  I  should  feel 
happy  in  giving  it,  and  am,  sir,  with  great  respect, 

Your  obedient  humble  servant, 

Birmingham,  March  IS,  1810.  £>_    COOK. 

To  C.  Taylor,  M.D.  Sec.  Y  2  LX.   Com- 
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LX.  Comparative  Analysis  of  the  Gitm  "Resins.  I?//H.Bra- 
coNNur,  P/oJ'essor  of  Natural  History ,  &c.  <3^c* 

iV.'.LVSIS    OF    CAMBOGIi. 

§  1.  It  is  generally  understood  that  this  gum  is  procured 
by  incision  From  the  bark  of  the  Camboge,  a  large  tree  in 
India,  the  top  of  which  is  extremely  woody,  and  the  trunk 
ten  or  twelve  feet  in  circumference.  This  tree,  whichLinnaeus 
designated  by  the  name  of  Cambogia  gutta,  requires  the 
greatest  heat  of  our  hot-houses  when  we  wish  to  produce 
it  in  Europe  bv  means  of  its  seeds,  which  are  contained 
in  a  pulpy  acid  fruit,  of  the  size  of  an  orange. 

Gamboge  is  brought  in  different-sized  rolls  from  the 
kingdom  of  Siam,  China,  and  the  island  of  Ceylon  ;  and 
was  scarcely  known  in  Europe  until  the  commencement  of 
the  16th  centurv.  The  authors  who  have  mentioned  it  do 
not  agree  respecting  its  most  remarkable  physical  properties. 
Thus,  while  they  allow  it  to  be  of  an  orange-yellow  colour 
without  smell,  some  assign  to  it  a  slight  acrid  taste,  and 
others  on  the  contrary  assert  that  this  taste  is  very  strong: 
for  mv  own  part,  (and  I  have  examined  a  great  number  of 
specimens  or  the  best  quality,)  I  found  that  all  of  them  had 
an  almost  insipid  taste. 

A  like  difference  of  opinion  has  prevailed  respecting  the 
analytical  results  which  have  been  given  of  the  substance 
in  question.  According  to  Carlheuser,  it  contains  more 
extractive  than  resinous  pans:  he  gives  this,  however,  only 
as  a  conjecture,  and  thinks  it  very  difficult  to  separate  these 
two  principles.  Geoflfroy  is  of  a  contrary  opinion  :  for  he 
says,  in  his  Materia  Medica,  that  camboge  contains  five- 
sixths  of  resinous  substances,  and  one-sixth  only  of  extrac- 
tive parts  soluble  in  water.  But  we  shall  presently  see  that 
it  contains  no  extractive  at  all. 

§  II.  If  we  expose  camboge  to  the  flame  of  a  caudle,  it 
swells  and  takes  fire  l.ke  resinous  matter:  on  heating  it  in 
a  cup  it  exhales  a  particular  smell,  softens,  and  will  be  de- 
composed rather  than  enter  into  fusion. 

Fifty  grammes  when  distilled  produced  —  1st,  A  brown 
water  in  which  was  empyreumatic  acetous  acid. — 2d,  A 
small  quantity  of  light  nil. — 3d,  There  afterwards  passed 
over  in  considerable  quantity  another  heavy  thick  oil  of  a 
brown  coioar.     There  remained  in  the  retort  a  light  coal 

'    l    .'•:••,  dt  Chime,  tome  Ixviii.  ; 
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of  the  weight  of  eight  grammes,  the  incineration  of  which 
left  five  decigramme*  of  ashes,  which  produced, — two  centi- 
grammes of  potash  partly  sulphated,  four  centigrammes  of 
phosphate  of  lime,  six  centigrammes  of  carbonate  or  lime, 
and  three  decigrammes  of  quartzy  sand,  containing  a  little 
charcoal  and  some  traces  of  oxide  of  iron.  Lime  and  the 
alkalis  did  not  discover  any  ammonia  in  the  liquid  products 
of  this  distillation. 

§  III.  Twenty  grammes  of  camboge  were  treated  with 
warm  alcohol  and  filtered.  There  remained  on  the  niter  a 
substance  which  when  well  washed  with  alcohol  was  a 
grayish  colour,  drying  with  difficulty,  and  becoming  brittle. 
In  this  state  it  weighed  exactly  -our  grammes  :  it  had  an  al- 
most insipid  taste,  and  was  entirely  dissolved  in  water,  with 
the  exception  of  one  decigramme  of  impurities.  This  solution 
reddened  turnsole:  when  evaporated  lo  dryness,  it  leit  a 
transparent  friable  residue  similar  to  the  coloured  gum  of 
the  plum-tree,  which  like  the  latter  burns  with  little  flame, 
and  leaves  a  good  deal  of  compact  charcoal,  in  which  we 
find  phosphate  of  lime. 

The  alcoholic  solution  was  of  a  red  colour;  when  eva- 
porated to  dryness  it  yielded  a  resin  weighing  ltl  grammes. 
This  resin  is  transparent,  of  a  red  colour,  without  any 
marked  taste,  and  having  a  distinct  idio-electrical  virtue  j 
when  pulverized  it  gives  out  a  particular  smell,  and  assumes 
a  bright  yellow  colour. 

If  into  the  saturated  solution  of  this  resin  in  alcohol 
we  pour  some  water,  a  little  heat  is  produced,  and  a  yel- 
lowish milky  liquor  is  formed j  whereas  most  of  the  other 
resins  precipitated  from  alcohol  by  water  terminate  by 
becoming  partly  grumous  :  it  is  on  account  of  this  easy  di- 
vision oi  the  resin  of  camboge  that  it  is  employed  so  much 
in  miniature-paintings,  Zee. 

§  IV.  The  solution  of  potash  acts  upon  the  resin  of 
camboge  with  great  promptitude,  particularly  when  it  is 
warm  :  there  results  an  oily-like  liquor  of  a  deep  red,  in 
which  the  properties  of  potash  are  neutralized:  on  evapo- 
rating this  combination  almost  to  dryness,  it  crystallizes 
like  the  solutions  of  aloes. 

The  soap  of  camboge  resin  is  of  a  deep  red  colour,  and 
almost  black  :  it  is  soft  to  the  touch,  becomes  friable  w  hen 
dried,  and  resembles  a  resin. 

It  has  the  taste  of  rancid  grease,  and  leaves  a  slight  degree 
of  acrimony  on  the  tongue.  It  is  easily  dissolved  in  water 
without  disturbing  it. 

The  acids   make  so   abundant    a   deposit    in  the   soapy 
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solution  ©fcatnboge,  that  the  whole  liquor  goes  into  a  thick 
coaguhun  or  a  fine  yellow  colour. 

Lime-water  produces  in  this  soap  a  precipitate  of  a  fine 
orange  colour. 

The  earths-  salts  also  form  yellow  precipitates  in  it  as 
well  as  most  or' the  solutions  of  white  metals.  It  precipi- 
tates the  sulphate  of  iron  in  brown,  and  the  nitrate  of  cop- 
per m  gi(  i.i. 

§  Y.  i  n  :  mimes  of  eamhoge  were  put  into  a  retort 
with  SO  puts  ot  the  strong  nitric  acid  used  in  commerce. 
As  soon  as  the  retort  received  the  impression  ot'  the  fire,  red 
vapours  were  produced,  the  intensity  of  which  soon  disap- 
peared. I  poured  into  the  retort  the  first  products  which 
had  passed  during  the  operation,  which  was  continued  until 
the  matter  was  dissolved,  and  thickened  to  the  consistency 
of  a  svrup*:  on  cooling,  there  was  formed  a  mass  of  la- 
mellated  crystals,  enveloped  in  a  viscous  matter:  the  whole 
was  diluted  with  a  quantity  of  water,  which  produced  a  se- 
diment which  when  well  washed  and  dried  weighed  one 
gramme  three  decigrammes. 

This  substance  was  of  a  yellowish  colour,  of  a  bitter 
taste,  and  was  partly  dissolved  in  boiling  water:  the  solu- 
tion became  turbid  on  cooling,  and  deposited  part  of  the 
dissolved  matter  on  filtering  the  liquor.  It  is  of  a  reddish 
yellow  colour,  becomes  frothy  by  agitation,  reddens  turnsole 
tincture,  assumes  a  deeper  colour  on  its  mixture  with  the 
alkalis,  and  slightly  precipitates  at  the  end  of  a  certain  time 
the  sulphate  of  iron. 

When  put  upon  the  fire,  this  matter  does  not  melt  so 
easily  as  the  resin  of  camboge :  it  gives  out  an  aromatic 
smoke,  and  leaves  plenty  of  charcoal. 

It  unites  very  well  with  potash  and  spirit  of  wine,  and 
red  transparent  solutions  result. 

The  nitric  acid  when  slightly  heated  with  this  substance 
dissolves  it  without  altering  it  sensibly  :  water  produces  in 
the  solution  an  abundant  white  coagulum. 

From  these  properties  I  think  myself  warranted  in  re- 
garding this  substance  as  a  particular  species  of  soluble 
factitious  resino-bitter,  united  with  a  yellowish  resiniform 
matter  insoluble  in  water. 


»  The  produce  of  this  distillation,  when  well  saturated  with  chalk  and 
distilled  again,  furnished  a  liquor  slightly  acid,  of  an  extremely  pungent 
smell  and  of  a  verv  strong  bitter.  The  alkalis  colour  it  slightly  in  yellow. 
On  addino-  sulphate  of  iron  to  this  mixture,  a  precipitate  is  formed  entirely 
soluble  in  the  acids.  There  is  no  prussic  acid  therefore  in  this  liquor,  the 
nature  of  which  is  not  well  known  to  me. 

The 
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The  acid  liquor  and  the  washings  were  thickened  in  or- 
der to  drive  oft  what  remained  of  the  nitric  acid,  and  this 
residue  was  diluted  with  water  in  which  had  been  dissolved 
a  small  quantity  of  potash,  which  separated  four  deci- 
grammes of  the  yellow  resiniform  substance.  The  liquor 
when  again  thickened,  and  then  treated  with  alcohol  and 
filtered,  left  some  very  white  acidulous  oxalate  of  potash, 
which  when  dried  weighed  one  cramme.  The  alcoholic 
solution  furnished  on  evaporation  three  grammes  of  hitter 
matter  soluble  in  water,  and  which  contained  malic  acid. 

§  VI.  I  diluted  some  cainbo^e  in  fine  powder  in  a  cer- 
tain quantity  of  water,  and  passed  through  it  a  stream  of 
oxygenated  muriatic  sjas,  with  the  intention  of  taking  away 
the  colour  of  this  resin,  which  in  fact  lost  its  fine  yellow- 
colour  :  the  milky  liquor,  when  thickened,  afterwards  di- 
luted in  water  and  filtered,  left  on  the  filter  a  substance 
which  was  washed  with  boiling  water  until  the  latter  did 
not  redden  turnsole  tincture.  The  following  were  the  pro- 
perties which  this  substance  presented: — 

It  is  pulverulent,  of  a  pale  yellow  colour  without  any 
sensible  taste  :  it  crackles  under  the  teeth  like  an  insoluble 
salt,  nor  does  boilino  water  dissolve  it.  It  is  very  little  fu- 
sible, and  does  not  give  out  any  smell  while  it  is  not  de- 
composed ;  but  when  we  set  fire  to  it,  or  when  we  spread 
it  on  burning  coals,  it  exhales  pungent  vapours  of  muriatic 
acid. 

The  weakened  acids  give  out  nothing  perceptible  from 
it ;  but  if  they  are  concentrated,  there  is  a  production  of 
charcoal  and  muriatic  acid. 

When  joined  with  potash  this  substance  yields  a  com- 
pound of  an  agreeable  smell  of  soap,  in  the  solution  of 
which  the  nitrate  of  silver  forms  a  precipitate  partly  soluble 
in  the  nitric  acid. 

I  distilled  six  grammes  of  this  substance  in  a  small  re- 
tort which  I  made  red-hot :  the  produce  was  collected  in 
some  decigrammes  of  water,  which  when  examined  at  the 
termination  of  the  distillation  was  strongly  acid,  and  had 
the  smell  of  muriatic  acid:  I  poured  into  this  water  some 
nitrate  of  silver,  which  produced  an  abundant  precipitate 
of  muriate  of  silver.  When  well  dried  and  washed,  this 
precipitate  weighed  five  grammes  four  decigrammes,  which 
contain  1  gramme  35  centigrammes  of  muriatic  acid,  sup- 
posing, according  to  Bergman,  that  }()0  parts  of  muriate  of 
silver  are  formed  of  25  muriatic  acid  and  75  oxide. 

There  remained  in  the  retort  two  grammes  one  deci- 
gramme of  light  charcoal. 

Y  4  It 
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It   results  therefore,  that   100  parts  of  this  acid  res'mous 
substance  are  formed  of 

Dry  muriatic  acid   22-5 

Charcoal    35-0 

Oxygen,  hydrogen  and  carbon,  in  the  aeri- 
form slate 42'0 


100-0. 

It  will  be  seen  with  surprise  that  the  muriatic  acid  exi-13 
in  this  substance  in  the  same  proportion  as  in  the  muriate 
of  potash  ;  for  130  parts  of  this  salt  only  contain  at  most 
30  of  muriatic  acid,  according  to  M.  Thenard  :  but  on  rc- 
collecting  the  excellent  researches  of  this  chemist  on  the 
union  of  the  principles  of  alcohol  with  the  muriatic  acid, 
we  shall  be  less  astonished  upon  seeing  other  hydrogenized 
substances  act  in  the  same  manner  with  this  acid. 

The  great  quantity  of  carbon  which  exists  in  this  mu- 
riatcd  resinous  matter  authorizes  me  in  thinking  that  it  is 
not  owing  to  the  direct  combination  of  the  muriatic  acid 
with  the  resin  of  camboge;  for  the  muriatic  acid  when 
heated  with  this  resin  did  not  give  the  same  acidiferous 
substance.  It  seemed  much  more  probable  to  me  that  the 
resin  of  camboge  has  been  partly  de-hydiogenated  by  the 
oxygenated  muriatic  gas,  and  that  in  this  state  it  must  have 
contracted  an  union  with  the  muriatic  acid. 

These  results  also  lead  me  to  think  that  during  the  de- 
coloration of  vegetable  substances  by  the  oxygenated  mu- 
riatic acid,  a  part  of  this  oxygenated  acid  enters  into  com- 
bination. 

§  VII.  It  results  from  these  inquiries  that  camboge  is 
truly  a  resinous  gum  in  every  sense  of  the  word ;  since  we 
find  in  it  a  peculiar  resin  well  characterized,  and  a  gum  re- 
sembling that  which  is  furnished  by  several  of  our  fruit- 
trees.  It  was  formerly  used  in  medicine  as  a  remedy  for 
gout,  and  hence  its  French  name  of  Gomme  goulte;  but  it 
has  been  disused  as  an  anti-arthritic  for  nearly  a  century 
past,  and  is  now  only  resorted  to  in  order  to  aid  the  opera- 
nun  of  other  drastics :  its  want  of  taste  seems  to  infer  that 
its  medicine!  virtues  are  not  very  energetic. 

ANALYSIS    OF    EUPHORBIA. 

§  I.  Euphorbia  flows  naturally  or  by  incision  from  se- 
veral plants  of  the  same  genus.  In  Malabar,  the  Euphor- 
'ia  anlifjuorum  still  furnishes  what  is  used  by  the  Dutch  at 
the  present  time;  that  which  is  brought  into  England  is 
extracted    from    the    Euphorbia   cauariensis,   a  very   large 

species, 
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species,  which  grows  to  the  height  of  £0  feet.  The  Eupkor- 
lia  madagaseariensis  also  yields  a  juice  which  the  Indians 
thicken,  and  which  they  use,  instead  of  our  vomiting  medi- 
cines, for  small-pox  with  great  success,  according  to  Son- 
nerat.  Other  species  might  also  yield  euphorbia  ;  but 
Linnseus  observes  that  the  Euphorbia  officinal  um  ought 
to  be  the  only  species  in  use.  Upon  inspecting  a  great 
quantity  of  euphorbia  in  fine  large  tears,  I  accidentally  met 
with  some  branches  of  the  plant  itself,  which  gave  me  an 
opportunity  of  ascertaining  and  determining  the  species. 
These  branches  were  rather  long,  quadrangular,  furnished 
with  numerous  tubercles  ranged  longitudinally,  and  armed 
at  their  angles  with  two  black  spears  short  and  divergent. 
These  characters  by  no  means  belong  to  the  Euphorbia 
officinarum,  but  evidently  to  the  Euphorbia  cunarieusis, 
which  seems  to  furnish  the  euphorbia  which  is  brought  to 
France. 

The  analytical  results  which  the  ancients  obtained  from 
euphorbia  are  too  vague  and  incorrect  to  relate  them  here. 

§  II.  The  euphorbia  which  I  examined,  was  in  branchy 
cavernous  friable  tears,  of  a  pale  yellow,  and  bavins  the 
semi-transparency  of  wax.  This  substance  is  so  acridthat, 
having  put  a  small  quantity  on  my  tongue,  mv  mouth  was 
inflamed,  with  an  ardent  inclination  to  vomit  immediately 
afterwards. 

Euphorbia  when  exposed  to  a  gentle  heat  softens  easily, 
and  loses  Tyh  or'  its  weight  by  evaporation.  I  boiied  four 
grammes  of  euphorbia  with  100  grammes  of  distilled  water : 
the  filtered  liquor  left  an  insoluble  matter,  which  when 
dried  weighed  three  grammes;  that  which  passed  over  was 
of  an  amber  colour,  and  had  a  bitter  taste  accompanied 
with  a  slight  acrimony. 

This  colour  reddened  turnsole  tincture. 

The  oxalate  of  potash  produced  an  abundant  sediment  of 
oxalate  of  lime. 

The  nitrate  of  lead  forms  a  white  sediment  entirely  solu- 
ble in  distilled  vinegar. 

Lime-waier  also  disturbs  this  liquor,  and  produces  a  vel- 
low  precipitate  which  vinegar  dissolves. 

§111.  A.  I  treated  by  boiling  20  erammes  of  euphorbia 
with  90  grammes  of  alcohol  at  3G°,  which  was  sufficient  for 
dissolving  all  the  particles  which  were  susceptible  of  solu- 
tion. This  solution,  being  filtered  while  in  a  boiling  state, 
left  on  the  filter  a  substance  which  was  well  washed  with 
alcohol  :   this  matter  when  dried  weighed  6*4  grammes. 

B.  The  alcoholic  solutions  were  mixed,  and  they  became 

turbid 
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turbid  on  cooling;  and  at  the  end  of  two  days  there  was  de- 
posited an  abundant  white  gelatinous-like  matter,  which 
when  washed  in  alcohol  and  dried  weighed  4-7  grammes:  it 
still  retained  alcohol,  which  I  drove  off  by  melting  it  at  a 
gentle  heat  ;  it  did  not  then  weigh  more  than  3-4  grammes. 
This  substance  was  semi-transparent,  it  easily  became  soft 
under  the  fingers,  was  almost  entirely  volatilized  on  hot  iron, 
and  acted  like  bees-wax,  of  which  it  even  had  the  smell 
when  melted  or  burnt. 

The  wax  of  euphorbia  preserved  a  little  acrimony,  with- 
out doubt  because,  it  had  not  been  sufficiently  washed  in 
alcohol.  I  made  a  taper  of  it,  which  burned  with  a  very 
pure  flame. 

C.  The  6-4  decigrammes  of  the  matter  insoluble  in  al- 
cohol A  were  heated  to  the  boiling  point  with  100  grammes 
of  distilled  water.  The  filtered  liquor  left  small  branches 
of  wood  and  thorns,  on  which  the  euphorbia  was  stuck : 
after  desiccation  it  weighed  2'7  grammes. 

D.  The  aqueous  solution  C  when  evaporated  formed  a 
varnish  on  the  surface  of  the  vessel.  On  thickening  it  to 
dryness,  we  obtained  a  fragile  substance,  which  was  removed 
in  micaceous  scales:  it  did  not  attract  humidity  from  the 
air,  and  weighed  4'1  grammes,  which  I  recognised  at  first 
sight  as  malate  of  lime.  In  short,  upon  heating  this  sub- 
stance with  sulphuric  acid  diluted  in  water,  1  obtained, 
1st,  some  very  white  sulphate  of  lime,  which  after  being 
■washed  and  dried  weighed  1*6  grammes:  2d,  an  acid 
which  alcohol  dissolved,  and  from  which  there  were  sepa- 
rated five  decigrammes  of  sulphate  of  lime.  The  solution 
when  evaporated  produced  two  grammes  of  malic  acid,  re- 

.  taining  a  little  sulphuric  acid,  which  was  taken  from  it  by 
means  of  barvtes. 

The  malate  of  lime  seems  to  exist  therefore  in  a  consi- 
derable quantity  in  the  lactiform  juice  of  euphorbia,  and  it 
is  this  which  in  the  euphorbia  of  commerce  was  anciently 
supposed  to  be  a  gum,  and  which  has  been  confounded 
with  the  extractive  matter  by  M.  Laudet,  a  late  experimenter. 

E.  The  alcoholic  solution  B,when  evaporated  to  dryness, 
left  a  residue  weighing  8*3  grammes,  which  were  treated  by 
cold  alcohol,  and  which  dissolved  the  resinous  particles, 
and  also  separated  four  decigrammes  of  wax. 

F.  This  solution  was  again  thickened,  and  we  obtained 
a  resin  attracting  a  little  humidity  from  the  air,  which  must 
have  been  owing  to  a  deliquescent  salt  which  T  obtained  on 
heating  this  resin  with  distilled  water.  This  salt  was  malate 
of  potash,  and  weighed  four  decigrammes  when  well  dried. 

G.  The 
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G.  The  resin  of  euphorbia  is  of  a  reddish  transparency, 
and  of  an  excessive  bitterness,  which  must  make  it  be  re- 
garded as  a  violent  poison.  It  becomes  idio-electrical  on 
being  rubbed. 

The  alkalis  have  no  sensible  action  on  it :  I  heated  some 
with  a  solution  of  caustic  potash,  and  I  poured  nitric  acid 
into  the  liquor,  which  was  not  disturbed  :  some  slight  red 
flakes  only  were  formed  after  some  time,  which  floated  on 
the  surface  of  the  liquor. 

Cold  sulphuric  acid  dissolves  the  resin  of  euphorbia 
when  treated  with  the  nitric  acid  at  a  temperature  of  203. 
It  becomes  soft,  yellow,  and  begins  to  be  decomposed :  on 
healing  the  liquor  we  obtain  a  perfect  solution,  which,  on 
being  evaporated,  furnishes  plenty  of  yellowish  resinous- 
like  matter,  besides  a  soluble  resino-bitter  substance,  and 
some  traces  of  oxalic  acid. 

§  IV.  It  results  from  the  above  experiments  that  100 
parts  of  euphorbia  are  composed  of  the  following  sub- 
stances : 

Water    50 

Wax   190 

Ligneous  matter 13-0 

Malate  of  lime 20-5 

Malate  of  potash 2*0 

Resin 37*0 

Loss 3*0 

100. 

I  think  that  the  juice  of  the  euphorbia?  of  India  is  of  the 
same  nature  with  that  which  flows  from  the  harmless 
species  of  Europe,  which  I  intend  to  inquire  into  more 
minutely. 

It  is  not  without  reason  that  euphorbia  is  regarded  as 
one  of  the  most  powerful  external  cauteries  and  violent 
drastics.  There  is  no  doubt  that  if  taken  even  in  a  small 
dose  it  would  be  capable  of  producing  dangerous  inflam- 
mations and  erosions  in  the  primes  vice. 

ANALYSIS    OF    MYRRH. 

§  I.  Myrrh,  according  to  Lemery,  is  a  resinous  gum 
which  issues  on  the  incision  of  a  thorny  tree  which  grows 
in  Arabia  Felix,  Egypt,  Ethiopia,  Sec. 

This  observation  concurs  with  the  opinion  of  Forskal, 
that  the  balsam  kafal  {Amyris  Kafat  Forsk.)  may  be  the 
tree  which  produces  this  gummo-resinous  juice,  the  origin 
of  which  is  so  uncertain.     We  are  inclined  to  think,  at 

,  least, 
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least,  that  the  myrrh  used  in  commerce  comes  from  some 
species  of"  balsam  trees. — Lamarck,  Encyclopedic  Mctho- 
digve,  art.  Balsctmier  Kqfal. 

The  myrrh,  which  was  the  object  of  my  researches,  was 
in  tears  of  varied  transparency,  of  a  reddish-vellow  colour, 
of  an  aromatic  taste,  and  slightly  bitter.  On  breaking  some 
of  the  largest  pieces,  we  frequently  remark  a  white  nucleus 
marked  with  lines  :  this  part,  more  or  less  opake,  bums 
with  a  great  flame,  while  the  transparent  tears  act  in  the 
lire  in  the  same  manner  as  the  gums.  We  also  at  limes 
meet  with  almost  colourless  pieces,  soluble  in  water,  and 
having  the  t^ote  of  myrrh,  and  which  are  not  gum  arabic  as 
has  been  supposed  ;  but  rather  a  peculiar  gum,  similar  to 
that  which  exists  in  myrrh,  and  the  properties  of  which  I 
shall  presently  detail. 

From  this  physical  examination  of  myrrh  it  should  seem 
that  this  substance  is  very  variable  in  its  composition. 

i  II.  Thirty  grammes  of  myrrh  gradually  heated  until 
the  retort  became  red,  yielded  ten  grammes  of  a  brown 
heavy  cmpyreumaiic  oil,  ten  grammes  of  a  red  liquid  which 
greens  the  syrup  of  violets,  yields  ammonia  when  we  mix 
potash  with  it.  and  acetate  of  potash  mixed  with  oil  if  we 
evaporate  the  liquor.  Hence  it  follows  that  this  aqueous 
product  is  composed  of  ammonia  in  excess,  acetic  acid,  and 
empyreumatie  oil. 

The  charcoal  remaining  in  the  retort  occupied  less  space 
than  the  mynh  employed:  it  was  compact,  irisatcd  and 
brilliant,  and  weighed  seven  grammes  \  :  when  incinerated 
it  produced  1-6  gramme  of  white  ashes,  which  furnished 
with  water  seven  centigrammes  of  sulphate  of  potash  con- 
taining a  small  quantity  of  subcarbonate  of  potash. 

That  part  of  the  ashes  which  was  insoluble  m  water  was 
entirely  dissolved  in  nitric  acid  with  effervescence,  owing 
to  an  extrication  of  carbonic  acid,  which  held  a  little  sul- 
phuretted hydrogen,  proceeding  of  course  from  the  decom- 
position of  a  small  quantity  of  sulphate  of  potash  by  char- 
coal and  lime. 

When  ammonia  was  poured  into  the  nitric  solution,  no- 
thing very  remarkable  was  produced.  The  subcarbonate 
of  potash  separated  from  it  all  the  carbonate  of  lime  which 
enters  singly  into  the  composition  of  these  lixiviated 
ashes. 

§  III.  A.  Fifty  grammes  of  myrrh  distilled  with  water 
yielded  a  product  having  the  smell  of  myrrh,  and  ou  which 
there  floated  a  little  volatile  oil. 

J'.  The  residue  of  this  distillation  was  thrown  on  a  filter, 

and 
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and  the  liquor  was  long  in  passing  through  it.  Care  was 
taken  to  wash  well  in  boiling  water  the  substance  which 
would  not  dissolve. 

C.  The  liquor  when  evaporated  to  drvness  left  23 
grammes  or  a  red  transparent  gum,  and  of  a  bitter  taste. 

1.  This  gum  reddens  turnsole  tincture. 

2.  When  treated  with  boiling  water,  it  only  dissolved 
in  part,  and  there  remained  a  substance  of  a  gummy  ap- 
pearance, perfectly  insoluble  even  in  the  weak  acids.  It 
occupied  a  great  deal  of  room,  became  brittle  after  desic- 
cation, and  swelled  afterwards  in  boiling  water  without 
being  dissolved  in  it.  This  insolubility  which  is  acquired 
by  gum  myrrh  seems  to  be  owing  to  heat. 

3.  Gum  myrrh  when  distilled,  furnished  subacetate  of 
ammonia,  oil,  and  a  charcoal,  which  was  incinerated  very 
easily  in  comparison  with  those  of  animal  substances. 

4.  When  treated  by  the  weak  nitric  acid,  this  gum 
produced  with  the  help  of  a  gentle  heat  carbonic  acid  eras 
mixed  with  azotic  gas  :  there  was  deposited  a  flaky  yellow 
matter  which  soon  disappeared:  the  liquid  when  evaporated 
to  dryness  left  oxalic  acid  mixed  with  malic  acid,  as  well 
as  a  bitter  yellow  matter  which  does  not  detonate. 

5.  The  oxalate  of  potash  produces  a  precipitate  of  oxa- 
late of  lime  in  the  solution  of  gum  myrrh. 

6.  Lime-water  in  excess  does  not  affect  the  transparency, 
which    indicates   that    it   contains   neither   malic   acid 
phosphoric  acid. 

7.  The  decoction  of  gall-nuts  does  not  produce  any 
change;  and  this  is  the  case  also  with  liquid  oxygenated 
muriatic  acid. 

8.  Several  metallic  solutions,  such  as  those  of  lead,  mer- 
cury, tin,  precipitate  this  gum  from  its  aqueous  solvent : 
very  abundant  white  sediments  are  the  result. 

The  precipitate  produced  by  the  nitrate  of  lead  in  23 
grammes  of  this  gum  dissolved  in  water,  weighed  20 
grammes  2  decigrammes,  after  desiccation.  It  was  of  a 
reddish  colour  like  myrrh, and  was  semi-transparent:  boiling 
water  did  not  divide  it;  but  upon  gradually  adding  wca-: 
sulphuric  acid  until  there  was  a  slight  excess,  the  crrumor.s 
particles  disappeared,  and  it  was  filtered.  There  remained 
upon  the  filter  well  washed  and  dried  5*3  grammes  of 
sulphate  of  lead  containing  4  grammes  of  oxide,  which  was 
combined  with  16  grammes  of  gum-mvrrh,  which  I  ob- 
tained by  evaporating  the  liquor  separated  from  the  sul- 
phate or  lead.  This  gum,  which  held  an  excess  of  acid,  did 
not  give  malic  or  phosphoric  acid  on  treating  it  with  alco- 
hol. 
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hoi,  which  inclined  me  to  think  that  the  lime  contained  ia 
the  gum-myrrh  is  saturated  with  acetic  acid,  perhaps  also 
with  carbonic  acid  ;  for,  if  we  pour  into  the  solution  of  this 
gum  sulphuric  acid,  a  slight  effervescence  is  manifested,  and 
a  precipitate  of  sulphate  of  lime. 

From  the  above  it  appears  that  gum-myrrh  is  not  entirely 
separated  from  its  solvent  by  the  nitrate  of  lead;  since  of 
the  23  grammes,  only  16  were  precipitated  with  the  oxide 
of  lead,  which  could  only  be  owing  to  the  nitric  acid  set  at 
liberty :  for  a  salt  of  lead  surcharged  with  oxide,  such  as 
the  subacetate  of  lead,  precipitates  almost  entirely  the  solu- 
tion of  gum-myrrh;  and  totally,  if  we  add  a  little  alkali  to 
the  mixture. 

D.  What  remained  on  the  filter  B,  when  well  dried  and 
weighed,  was  heated  with  alcohol,  which  dissolved  all  the 
resinous  parts,  and  lfet  a  soft  transparent  matter  insoluble 
in  boiling  water  and  weighing  six  grammes  after  desicca- 
tion. It  had  all  the  properties  of  the  gummy  matter  which 
I  have  already  described. 

E.  Th*-  alcoholic  solution  D,  when  mixed  with  spirit  of 
wine  which  had  been  used  in  washing  the  filter,  gave  upon 
evaporation  11*5  grammes  of  a  brown  resin  of  a  bitter  aro- 
matic taste,  similar  to  that  of  myrrh. 

1.  This  resin  easily  softens  between  the  fingers,  melts  at 
46°  of  Reaumur,  and  does  not  become  idio-electrical. 

2.  It  gives  out  an  aromatic  smoke  when  burning,  and 
yields  upon  distillation  the  same  product  as  the  resins. 

3.  With  potash  it  produces  a  soap,  the  solution  of  which 
jn  water  passes  turbid  through  the  filter. 

4.  Thirty-three  grammes  of  nitric  acid  at  38°  poured  upon 
5-5  grammes  of  myrrh-resin  made  it  take  a  blackish  colour: 
this  mixture  when  distilled  emitted  some  scanty  red  vapours. 
Alter  having  obtained  a  product  of  about  20  grammes  of 
this  solution,  the  retort  was  removed  from  the  fire:  it  con- 
tained a  supernatant  resini formed  substance  of  an  orange- 
colour,  which  when  washed  and  dried  was  of  a  pale  yel- 
low; it  weighed  a  gramme  and  a  half:  it  was  pulverulent, 
bitter,  not  very  fusible,  partly  soluble  in  water,  furnishing 
on  its  union  with  potash  a  soapy  compound,  which  is  very 
easily  dissolved  in  water,  to  which  it  communicates  a  red 
colour  without  affecting  its  transparency.  This  resini- 
forined  substance  contains  plenty  of  charcoal,  and  is  not 
sensibly  altered  on  heating  it  with  nitric  acid,  which  merely 
dissolves  it.  It  acts  in  other  respects  precisely  like  that  of 
other  resins  when  treated  by  the  nitric  acid. 

The  nitric  liquor  (above  which  this  substance  floated) 

when 


Comparative  Analysis  of  the  Gum  Resins.  351 

when  evaporated  to  dryness  left  a  residue,  which  when  well 
washed  still  furnished  another  gramme  of  the  same  resini- 
form  substance,  which  was  held  in  solution  by  means  of 
the  nitric  acid.  Lime-water  in  excess,  when  poured  into 
the  water  which  had  been  used  for  washing  the  substance 
in  question,  separated  from  it  1*2  gramme  of  oxalate  of 
iime  mixed  with  a  small  quantity  of  malate  of  lime.  The 
supernatant  liquor  contained  a  bitter  yellow  matter. 

§  IV.  It  follows  from  these  experiments  that  myrrh  is 
composed  for  the  most  part  of  a  gum  different  from  any 
with  which  we  are  acquainted, — the  chief  properties  of  which 
are  : 

1.  To  acquire  cohesion  bv  means  of  heat,  when  we 
thicken  its  solutions,  which  renders  it  partly  insoluble  in 
water. 

2.  To  produce  ammonia  upon  distillation,  and  azotic  sras 
bv  the  nitric  acid,  which  makes  it  resemble  animal  sub- 
stances. 

3.  To  unite  with  the  oxides  of  lead,  mercury  and  tin,  by 
decomposing  the  solution  of  these  metals. 

Myrrh,  besides  the  above,  contains  about  23  centiemesof 
its  weight  of  a  bitter  resinous  matter,  very  fusible. 

ANALYSIS    OF    FRANKINCENSE. 

§  I.  I  am  at  a  loss  to  know  on  what  authority  Linnaeus 
thought  that  frankincense  was  produced  by  the  Junip&rus 
thurifera,  which  is  peculiar  to  Spain  and  Portugal,  and  not 
known  in  Africa  or  Arabia,  from  whence  the  incense  is 
brought  to  us.  M.  Adanson,  who  has  seen  the  tree  that 
furnishes  it.  thinks,  on  the  contrary,  that  it  ought  to  consti- 
tute a  new  genus,  and  that  it  is  diaecia  octandria  tetraguttia. 
The  Moors  call  it  soukiou.  M.  Lamarck  thinks  this  tree 
very  like  the  Amyris  gileadeJisis  of  Linnaeus. 

Frankincense,  or  olibanum,  as  it  is  met  with  in  com- 
merce, is  a  substance  of  a  yellowish  white;  dry,  brittle, 
slightly  acrid  and  aromatic,  in  masses  of  various  szes,  semi- 
transparent,  and  covered  externally  with  a  white  farinaceous 
dust  produced  b\  the  friction  of  the  tears  against  each 
other. 

§  If.  Frankincense  mehs  with  difficulty  on  the  applica- 
tion of  heat :  it  we  set  fire  to  it  v.  ith  a  candle,  it  continues 
to  burn  ly  itself,  and  leaves  a  white  cinder. 

Twenty  grammes  distilled  with  water  furnished  about  a 
gramme  of  volatile  oil  of  a  light  citrine  colour,,  and  havinor 
the  smell  of  citrons. 

The  same  quantity  when  distilled  on  an  open  fire  yields 

a  ver. 
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a  very  great  quantity  of  brown  empyreuraaiic  oil,  and  a  Iiitfc 
aqueous  acid  liquid.  These  products  did  not  in  anypei 
tiple  degree  exhale  ammonia  with  lime:  nevertheless,  on 
adding  a  little  nitric  acid  to  the  mixture,  Blight  white  va- 
pour* were  exhibited,  which  seemed  to  indicate  the  presence 
of"  volatile  alkali.  There  remained  in  the  retort  a  compact 
chsreoal  of  the  weight  of  25  grammes,  which  left  after  it« 
incineration  G'!>r>  gramme?  of  ashes,  composed  of  five  centi- 
grammes of  potash  partly  saturated  by  the  sulphuric,  mu- 
riatic, and  carbonic  acids,  and  six  centigrammes  of  phos- 
phate of  lime;  the  rest  was  carbonate  of  Time,  which  forms 
the  greater  part  of  these  ashes. 

§  III.  A.  Twenty-five  grammes  in  powder  were  treated 
with  alcohol  and  filtered:  there  remained  on  the  filter  an 
abundant  whitish  matter,  which,  when  well  washed  in  al- 
cohol and  dried,  weighed  nine  grammes. 

B.  These  nine  grammes  of  parts  which  were  insoluble  in 
alcohol  were  dissolved  in  boiling  water,  with  the  exception 
of  a  soft  grayish  substance,  of  a  gummv  appearance,  and  of 
the  weight  of  1*3  grammes.  After  its  desiccation,  it  burned 
with  a  flame  and  produced  a  greenish  resinous  matter  on 
treating  it  with  nitric  acid,  which  might  lead  us  to  suspect 
that  some  resin  had  escaped  perhaps  from  the  action  of  the 
alcohol,  although  I  took  great  care  to  wash  the  residue  with 
boiling  spirits  of  wine. 

C.  The  aqueous  solution  B,  after  having  been  filtered, 
produced  bv  evaporation  7"5  grammes  of  a  gum  having  the 
following  properties. 

1.  This  gum  (which  had  been  considered  as  the  extractive 
part  by  the  ancients,  although  it  had  no  such  appearance) 
was  of  a  yellowish  transparency,  and  had  a  faint  taste. 

-j.  It  was  easily  dissolved  in  water  without  leaving  any 
residue. 

3.  When  exposed  to  the  fire,  it  burnt  with  little  flame, 
anil  left  v  hite  ashes  formed  in  a  great  measure  of  carbonate 
of  lime. 

4.  Its  solution  in  water  did  not  redden  turnsole  tincture. 

5.  The  oxalate  bf  potash  forms  a  precipitate  in  the  so- 
lution of  this  gum. 

6*.  The  acetate  of  had  does  not  produce  any  perceptible 
change  in  it  ;  but  the  nitrate,  particularly  the  subacetate  of 
lead  and  the  nitrate  of  mercury,  occasions  very  abundant  thick 
white  sediments  in  it,  entirely  soluble  in  distilled  vinegar*. 

7.  The 

*  Schwarl  ;,  .■  i  ap  tthecary  of  Jena,  having  prepared  a  mixture  with  the 
d   gum   arahic,  observed   a   precipitate   which  Juch 
Van    Mmis  who  relates  the  fact, 
think* 
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7.  The  decoction  of  gall-nuts  forms  a  precipitate  in  the 
solution  of  the  gum  of  frankincense,  which  is  not  the  case 
with  that  of  myrrh. 

S.  Lime-water  in  excess  does  not  affect  its  transparency 
even  after  a  length  of  time. 

9-  This  gum  is  carbonized  by  the  sulphuric  acid,  but 
without  giving  out  acetous  vapours  on  heating  the  mixture: 
What  substance  is  it  therefore  that  neutralizes  the  lime  in 
this  gum  ?  I  once  suspected  that  it  was  benzoic  acid ;  but 
this  opinion  requires  confirmation. 

10.  The  gum  of  frankincense  heated  with  nitric  acid 
deposits,  particularly  on  cooling,  a  large  quantity  of  a  very 
white  crystalline-like  powder:  on  continuing  the  evapora- 
tion to  dryness,  we  obtained  a  residue,  which,  after  being 
well  washed  and  dried,  furnished  the  sacco-lactic  acid  of 
Scheele,  (the  mucous  acid  of  Fourcroy,)  forming  one-third 
in  weight  of  the  gum  employed  in  the  experiment :  the 
water  of  the  washings  contained  oxalic  and  malic  acid,  but 
in  a  small  quantity. 

This  action  of  the  nitric  acid  on  the  gum  of  frankincense 
shows  that  it  differs  from  gum  arabic,  which  does  not  afford 
mucous  acid. 

D.  The  liquor  produced  from  the  25  grammes  of  incense 
treated  by  alcohol  A,  when  evaporated  to  dryness,  afforded 
14  grammes  of  resin  ;  whence  it  results  that  there  is  a  loss 
of  two  grammes,  which  I  ascribe  in  a  great  measure  to  the 
volatile  oil. 

1.  The  resin  of  the  incense  is  of  a  reddish-yellow  colour, 
becomes  very  brittle  upon  cooling,  has  no  perceptible 
taste,  becomes  idio-electrical,  and  resembles  pitch-resin, 

2.  It  softens  in  boiling  water  ;  but  it  requires  a  greater 
degree  of  heat  to  melt  it.  When  exposed  to  a  flame  it 
burns,  sending  out  a  smell  which  is  not  disagreeable. 

3.  This  resin  when  heated  to  dryness  with  a  solution  of 
caustic  potash  left  a  residue  not  very  soluble,  which,  after 
having  been  well  washed,  is  dilutable  in  boiling  water,  pro- 
ducing an  emulsive  liquid  more  or  less  thick.  The  resin 
of  pitch  unites  with  the  alkalis  with  much  more  facility  *. 

4.  Cold 

thinks,  on  the  contrary,  that  it  is  owing  to  a  decomposition  of  the  nitric 
acid  and  of  the  metallic  oxide:  but  the  examination  of  these  sediments  con- 
stancy presented  to  me  a  combination  of  »um  and  metallic  oxide. 

Gum  arabic  is  also  abundantly  precipitated  from  its  solutions  by  the  sub- 
acetate  of  lead  :  it  is  the  same  case  with  gum  adracauth.  These  sediments 
resemble  cheese  :  if  we  burn  them,  they  leave  lead  in  the  metallic  state. 

*  Resinous  substances  have  not  been  as  yet  examined  with  the  minuteness 
and  attention  which  they  deserved,  as  may  be  easily  proved,  from  the  few 

Vol.  37.  No.  157-  May  1811."  Z  and 


334  •     alive  Analysis  of  the  Gum  Resins. 

4.  Colli  sulphuric  acid,  the  resin  of  incense,  and  water  pro- 
duce a  while  sediment  in  this  solution,  which  is  of  a  red 
colour.  If  we  heat  it  for  some  time,  ihe  water  then  sepa- 
rates from  it  a  black  resin  soluble  in  the  nitric  acid,  which 
converts  it  by  evaporation  into  a  brown  residue  of  an  astrin- 
gent bitter  taste,  and  the  solution  of  which  in  water  preci- 
pitates gelatine,  but  not  sulphate  of  iron. 

:■>.  The  resin  of  incense  when  heated  to  dryness  with 
eight  times  its  weighl  of  nitric  acid  at  SS^,  is  converted  al- 
most entirely  into  the  resiniform  matter,  the  properties  of 
which  I  have  already  described.  The  washings  which  did 
not  contain  oxalic  acid  furnished  by  .evaporation  a  resi- 
due, winch  when  again  heated  with  nitric  acid  did  not  give 
the  tannin  substance  discovered  by  Mr.  Matchett,  but  a  bit- 
ter soluble  substance,  which  was  partly  precipitated  upon 
cooling  from  its  solution  in  boiling  water,  soluble  also  in 
alcohol,  and  producing  precipitates  in  several  metallic  so- 
lutions. 

is  substance  seems  to  me  to  have  properties  analogous 

and  frequently  inaccurate  observations  which  have  been  made  as  to  the 
chemical  pi  ;  these  bodiev     Thus  it   has  been  generally  supposed 

that  ...  '  no  action  on  the  re-ins.     In  order  to  verify  this  as- 

the  following  experiments  on  the  resins: 
To  a  very  weak  solution  of  potash,  cold,  1  added  gradually  some  pitch- 
there  resulted  a  perfect  saponaceous  solution,  which  be- 
nd thready  like  the  white  of  an  egg.     The  weakest  acids  pro- 
it  white  sediment- .-  it  is  the  same  with  the  alkalis  and  the 
Its,  on  account  of  their  greater  affinity  tor  water  than  that  of  the 
ips.     A  large  quantity  of  common  water  also  decomposes  this 
the  sediment  which  is  is  only  partly  soluble  in  alcohol: 

lived  stilt  contains  plenty  ot  resin  united  to  lime. 
If  we  pour  muriate  of  lime  into  the  solution  of  this  resiuous  soap,  the 
mix.-.:  a  whiti.-h  mass  resembling  broth,  and  formed  of  resin  and 

lime. 

All  the  metallic  solutions  decompose  in  t*>to  the  soap  of  pitch-resin.    The 
sedimeiv  s  which  are  produced  might  in  many  cases  be  employed  in  painting. 
;;es  of   pitch-resin    heated  until    saturation  with  solution    of 
ssolVed :  We  obtained  by  evaporation  69  grammes  of 
-  soap,  dry  at  a  cold  temperature,  of  a  brown  colour,  and  which 
.  similar  to  £  ip.      Messrs.  baume  and  Le- 

g  end  re  had  therefore  good  reason  to  think  that  it  is  onlv  the  thick  and  re- 
••  of  turpentine  which  can  be  really  combined  with 
tali  acts  i        .    volatile  oil.  onlv  by  favouring  its  con- 
verse "  '"  order  to  unite  with  it  afterwards. 

1*h«  •  '!1  water,  also  unites  with  pitch-resin 

with  great  facUit  lily  converts  it  to  the  soapy  state.     This  com- 

bination diluted  with  water  acquires  through  time  the  consistence  of  tar. 

I  ought  not  to  omit  to  mention,  that  the  soap  made    from  potash  and  the 

above  resin  might  be  used  instead  of  common  soap  for  domestic  purposes. 

It  produces  abundance  of  froth,  and  whitens  well  :  only  it  gives  a  slight  re- 

•  >  linen,  which  is  dissipated,  however,  on  exposure  to  the  air. 

The  economy  and  facility  with   which  it   might  be  manufactured  would 

with 


Comparative  Analysis  of  the  Gam  Resins.  355 

•with  that  which  I  have  designated  by  the  name  of  resino- 
bitter,  but  it  differs  from  it  in  the  stability  and  proportion 
of  its  elements. 

ANALYSIS    OF    GUM    AMMONIA. 

§  T.  No  traveller  has  ever  described  the  plant  which  pro- 
•iuees  gum  ammonia;  but  from  the  inspection  of  the  seeds 
which  are  always  found  in  the  leaves  of  ammonia,  it  is  at 
least  very  probable  that  it  flows  id  a  milky  form  from  one 
of  the  umbelliferDe,  particularly  v\  hen  we  recollect  that  other 
gum  mo*  resins  also  flow  from  the  juice  of  several  feru- 
laceous  plants.  In  fact,  the  seeds  which  we  meet  with  in 
the  gum  ammonia  art  oval,  compressed,  relieved  on  eac'if 
side  bv  three  longitudinal  striae,  and  composed  of  two  el- 
liptical seeds 'aid  against  each  other:  these  characters  be- 
long, as  we  may  be  satisfied*  to  the  genus  Ferula.  Hence  it 
seems  to  me  to  result  that  a  species  of  this  genus  furnishes 
the  gum  ammonia  which  is  brought  from  the  deserts  of 
Africa,  and  from  Libya  to  Alexandria,  from  whence  it 
reaches  us  as  an  article  of  commerce. 

The  gum  ammonia  which  I  made  use  of  in  my  experi- 
ments was  in  irregular  masses,  yellowish  externally,  slightly 
transparent  on  the  edges  when  they  are  thin,  presenting  a 
shell-like  fracture,  shining,  white,  sometimes  slightly  mar- 
bled, and  having  the  aspect  of  certain  resiniform  sdices,  par- 
ticularly the  variety  known  by  the  name  of  cacholong.  It 
has  little  smell,  at  least  if  it  be  not  pulverized.  Its  taste  is 
slightly  acrid,  bitter,  and  nauseous.  It  is  easily  diluted  in 
water,  producing  a  very  white  milky  liquor. 

It  should  seem  that  the  ancients  have  rather  ventured 
upon  conjectures  as  to  the  nature  of  the  substance  in  ques- 
tion, than  made  any  real  experiments:  thus  they  say,  that 
boiling  water  dissolves  it  almost  entirely,  which  made  Car- 
theuser  suspect  that  the  extractive  part  is  more  abundant 
in  it  than  the  resinous  part;  but  we  shall  see  that  this  as- 
sertion is  unfounded. 

§  II.  Gum  ammonia  when  exposed  to  a  heat  incapable 
of  decomposing  it  easily  becomes  soft,  and  loses  T| ^  of  its 
weight  in  humidity. 

Twenty-five  grammes  of  this  substance  furnished  on  be- 
ing distilled  on  the  open  fire  twelve  grammes  of  liquid,  the 
greater  part  of  which  was  a  brown  empyreumatic  oil :  this 
product  when  mixed  with  lime  set  free  a  smell  of  volatile 
alkali.  There  remained  in  the  retort  a  charcoal  weighing 
7*5  grammes,  which  furnished  after  its  incineration  3-2 
grammes  of  ashes  mixed  with  gravel,  which  furnished  to 

Z  2  the 
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the  weak  nitric  acid  l  5  decigramme  of  phosphate  of  lime, 
which  was  separated  from  it  by  ammonia,  m  addition  to 
3  decigrammes  of  carbonated  lime,  separated  by  the  sub- 
carbonate  of  potash., 

§  IH.  A.  1  boiled  95  grammes  of  gum  ammonia  in 
powder  with  a  Rnffieient  quantity  of  alcohol  at  36\      The 

liquor  being  filtered  while  boiling  deposited  nothing  in 
cooling:  there  remained  on  the  tiller  a  white  substance, 
which  when  dried,  and  after  being  washed  in  alcohol, 
weighed  .V8  grammes. 

B.  This  substance  when  heated  with  water  was  in  a  great 
measure  dissolved  in  it:  the  liquor  when  passed  through  a 
fine  cloth  left  a  grayish,  soft,  glutinous  substance  insoluble 
in  water  and  in  spirits  of  wine,  of  a  black  colour  after  its 
desiccation,  and  o\  the  weight  of  !•]  gramme.  It  burns 
more  easily  than  the  gums,  produces  a  grayish  cinder,  and 
affords  a  yellow  colour  with  a  little  oxalic  acid  on  treating 
it  by  the  nitric  acid. 

C.  The  aqueous  solution  B  when  evaporated  furnished 
4*6  grammes  of  gum. 

1.  This  gum  is  transparent,  of  a  reddish -yellow  colour, 
and  of  a  slightly  bitter  taste  ;  it  is  tolerably  brittle,  and  is 
easily  dried  in  comparison  with  the  other  gums. 

2.  It  burns  without  any  apparent  flame,  producing  a 
white  cinder  which  is  dissolved  with  effervescence  in  the 
acids. 

3.  Water  dissolves  it  entirely:  this  solution  scarcely  red- 
dens turnsole  tincture. 

4.  It  is  precipitated  in  abundance  and  entirely  from  its 
solutions  by  the  subacetate  of  lead,  (but  not  with  the 
acetate,)  by  the  nitrate  of  lead  and  mercury,  only  the  latter 
renders  the  liquor  milky. 

5.  Lime-water  in  excess  does  not  affect  the  solution  of 
this  gum  ;  it  does  not  therefore  contain  phosphoric  acid, 
but  its  ashes  give  a  little  phosphate:  hence  it  seems  to  me 
to  result  that  phosphorus  exists  in  this  gum  in  a  state  of 
combination  with  the  other  elements  which  constitute  it. 

6.  The  oxalate  of  ammonia  produces  in  its  solution  a 
precipitate  of  oxalate  of  lime,  but  I  am  ignorant  of  the  acid 
which  neutralizes  this  lime  in  the  gum*. 

7.  The  solution  of  gall-nuts  does  not  manifest  any  thing 
remarkable. 

8.  When   treated  by  the  nitric  acid  of  commerce,   thi» 

*  M.Vauquelin,  who  recognised  the  phosphate  of  lime  in  the  ashes  of  gfUm 
arabic  and  gum  tragacantli.  thinks  that  the  lime  is  saturated  in  a  great  mea- 
sure in  these  gums  by  the  acetic  acid. 

gum 
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gum  gave  nearlv  the  same  results  with  frankincense  :  i.e.  a 
great  quantity  of  mucous  acid,  oxalic  acid,  and  very  little 
malic  acid. 

D.  The  alcoholic  solution  A  when  inspissated  to  dryness 
furnished  17*5  grammes  of  a  resin,  which  exhibited  the 
following  characters  : 

1.  It  is  of  a  reddish-yellow,  transparent,  and  brittle  like 
wax  at  a  cold  temperature,  having  an  undulating  and  glossy 
fracture,  slightly  receiving  the  impression  of  the  nail,  and 
easily  becoming  soft  in  the  mouth  or  between  the  fingers. 
It  has  no  remarkable  taste.  It  smells  like  gum  ammonia. 
It  does  not  become  idio-electrical . 

2.  Like  wax,  this  resin  melts  at  a  temperature  of  43°  of 
the  thermometer.  At  a  higher  temperature  it  swells  con^ 
siderably,  gives  out  a  particular  smell,  and  leaves  a  spongy 
light  charcoal  occupying  a  good  deal  of  room. 

3.  This  resin  unites  easily  with  the  alkalis,  even  when 
cold,  and  soapv  solutions  of  considerable  bitterness  are  pro- 
duced *. 

4.  The  sulphuric  acid  dissolve?  with  facility  the  resin  of 
gum  ammonia,  particularly  at  a  gentle  heat.  Water  de- 
composes this  solution:  if  we  heat  it  more,  there  results  a 
hydrogenated  charcoal,  which  after  having  been  washed  was 
dissolved  in  the  nitric  acid,  and  furnished  by  evaporation 
an  astringent  substance  which  precipitates  glue  in  brown. 

5.  The  nitric  acid  when  heated  on  the  resin  of  gum  am- 
monia, at  first  only  save  some  white  vapours;  but  suddenly 
these  nitric  vapours  appeared  with  great  vehemence,  and 
there  was  produced  a  yellow  resiniform  substance,  which 
was  dissolved  during  the  operation.  On  inspissating  the 
liquor  I  obtained  a  resinous-bitter  substance  of  a  very  pure 
yellow,  fusible  at  a  gentle  heat,  uniting  with  the  alkalis,  so- 
luble in  alcohol  and  in  boiling  water,  and  depositing  a  little 
therefrom  upon  cooling;  partlv  soluble  ai>o  in  a  great  quan- 
tity of  cold  water,  and  communicating  to  its  solutions  a 
ver.y  beautiful  yellow,  which  adheres  very  strongly  to  the 
fingers,  and  may  be  fixed  with  great  facility  to  silk  and 
woollen,  grvrng  them  a  superb  lustre,  unalterable  by  the 
oxygenated  muriatic  acid,  and  even  by  the  weak  alkalis: 
in  solidity  therefore  it  seems  to  be  far  superior  to  any  dye- 
stuff  we  are  acquainted  with.  I  may  even  add,  that  so  far 
as  oeconomy  is  concerned.,  this  fine  colour  seems  to  merit  a 

*  The  soap  of  pitch-resin  is  also  verv  bitter  to  the  taste  ;  which  seems  to 
bespeak  very  energetic  properties  as  existing  in  these  renins,  which  ought 
therefore  to  fix  the  attention  of  medical  practitioners. 

Z  3  pre* 
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preference   over  other  yellows,   on   account  of  the   small 

quantity  of  it  Which  i>  requisite. 

When  mixed   with    gum,    this   substance  might   give  a 

much  purer  and  much  more  solid  yellow  than  camhoge. 
From  this  examination  oi   gum  ammonia,  it  results  that 

100  parts  are  composed  as  follows  : 

Gum 18-4 

Resin .      700 

Glutinous  matter 4  4 

Water 6-0 

Loss '. 12 

Extractive  mailer oo 

Total 100. 


LXI.   Explanation  of  an  Experiment  on  Tuning,  in  Reply 
to  a  Correspondent.    By  M. 

Sir,  It  was  not  till  late  in  April  that  f  had  the  pleasure 
of  receiving  your  Number  for  the  preceding  month,  other- 
wise I  should  have  sent  you  the  following  remarks  at  an 
earlier  period. 

If  the  author*  of  art.  xxxii.  will,  uninfluenced  by  | 
sion,  re-examine  my  letter  on  modes  of  tuning,  (vol.  xxxvii. 
p.  Ill),  he  will  not  discover  any  expressions  to  justify  the 
charge  of  my  having-  asserted  the  accuracy  and  success  of  a 
hasty  experiment,  there  faithfully  described  j  of  my  having 
given  any  estimate  of  the  power  of  any  description  of 
monochord;  nor  of  my  having  made  a  boast  of  any  skill 
of  mv  own :  after  due  consideration,  it  will  therefore  ap- 
pear that,  instead  of  opposing  my  assertions,  instead  of 
controverting  opinions  which  1  have  stated,  this  discerning 
writer  has,  in  the  elegant  article  referred  to,  been  combating 
the  mere  creatures  of  his  own  disturbed  imagination.  We 
at  the  conclusion  of  the  experiment,  were,  i  think,  as  fully 
sensible  as  that  very  ingenious  writer  may  he,  of  its  errors  : 
and  1  should  have  inserted  a  table  of  the  differences  betweeli 
the  scale  of  sounds  produced  and  the  system  attempted, 
had  I  been  disposed  to  waste  your  valuable  pages  on  un- 
necessary schoolboy-calculation.  I  repeat,  that  with  prac- 
tice, and  by  employing  longer  time,  the  errors  would  be 

*  I  shall  consider  the  Rev.  C.  J.  Smyth  to  be  the  author,  till  1  am 
informed.       Perhaps  t lie   person  who  could  write  it,  will  not  be  ashamed 
to  avow  himself  the  author. 

less; 
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less;  if  it  were  necessary  to  have  recourse  to  such  a  me- 
thod. But,  although  I  have  said  that  the  majority  of  prac- 
tical tuners  are  not  guided  bv  calculation,  and  that  therefore 
such  persons  are  not  completely  qualified  to  determine  which 
is  the  best  of  the  numerous  unequal  temperaments  already 
published;  I  have  no  a  here  affirmed  that  they  tone  bv  the 
melody.  Nor  have  I  ever  imagined  that  the  differences  of 
monochord-lengths  are  proper  measures  of  the  intervals. 
This  person  boldly  asserts,  hut  for  w  hat  purpose  I  canrmt 
discover,  that  "  tuners  never  resort  to  the  melody  in  tuning." 
How  then,  let  me  ask  him,  is  a  tuner  enabled  to  perceive 
whether  the  "conchord"  which  he  is  tempering  be  a  fifth 
or  a  fourth?  It  is  probable  that  his  answer  will  not  be 
hostile  to  what  I  have  before  advanced.  1  once  saw  a  pro- 
fessional tuner  much  embarrassed  in  a  first  attempt  to  adju-t 
the  bi-equal  thirds*  of  the  Stanhope  temperament;  riot 
perceiving,  till  he  had  recourse  to  the  melodv,  that  one  of 
his  thirds  was  beating  flat. 

It  is  with  most  tuners  bv  profession  as  with  the  com- 
poser Gretrv  ;  who,  after  declaring  himself  ignorant  of  cal- 
culation, and  describing  his  method  of  tuning  bv  thirds, 
bv  fourths,  fifths,  sixths,  and  octaves,  adds,  "  G'est  alors 
un  temperament  de  sentiment  qui  guide  l'oreille,  et  non 
celui  de  calcul."  (Essais,  vol.  ii.  p.  "62).  Their  rule  is 
the  same  as  Keller's;  uamelv,  to  make  all  the  IT  Ids  as 
sharp,  and  all  the  Vths  as  flat,  as  the  ear  will  permit.  —  See 
Holder's  Harmony,  Svo,  1731;  and  Catalisano's  Gram- 
matica  Armonica,  1 7 S  t ,  p.  78  and  p.  156. 

In  my  last  communication,  F-750  instead  of  F  7-49,  is 
an  error  of  transcription.  The  following  asterisk  should 
have  referred  (as  well  as  the  first)  to  Chiadui's  Acoustics, 
wherein  the  lengths  for  the  equal  temperament  are: 
C  1.00000,  G*  orDb*Q43S7,  DS9090,  D*84090,  E7937JD, 
F74915,  F-707IO,  G6o742,  G*62996,  A59161 ,  A>56123, 
B32973,  C50000,  p.  37,  §  -26. 

The  monochord  we  emploved  was  constructed  to  deter- 
mine the  lengths  of  wire  more  minutely  than  your  corre- 
spondent seems  to  have  supposed  ;  but  owing  to  an  acci- 
dent, it  could  not  be  depended  on  to  more  than  three  places 
of  decimals  :  three  were  therefore  preferred  to  more,  having 
only  the  semblance  of  greater  accuracy.  From  this,  he 
very  logically  concluded  that  we  were  quite  ignorant  of  his 
seeming  profundities. 

To  conclude,  1  leave  Mr.  Smyth  to  the  arrangement,  as 

*  See  Mr.  Farey's  article  "  Bi-equal,"  in  the  Edinburgh  Er.cvclop.  vol.  ii i- 
p.497.  4811.) 

Z4  to 
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to  the  enjoyment  of  his  feast  of  palatable  dishes,  as  long 
as  he  i<  without  the  power  of  obliging  me  to  conform  to 
his  taste;  but  expecting  that,  when  he  publicly  holds  up 
one  gystem  as  better  than  others,  he  should  give  sufficient 
>na  t'>r  the  preference  :  and  I  assure  vour  correspondent, 
that  whatever  title  he  may  next  apply  to  himself,  or  to  his 
opponent,  will  to  me  be  a  matter  of  the  purest  indifference. 
May  i.i  A.  Mekiuck. 


LXII.   Method  of  procuring  Turpentine  and  other  Products 
from  the  Scotch  Fir.     By  Mr.  H.  B.  Way,  of  Br  id  port 

Harbour*, 

Sin,  JL  he  enormous  high  price  of  turpentine,  tar  and 
pitch,  last  year,  brought  to  my  remembrance  that  I  had,  in 
1792,  when  in  America,  made  some  memorandums  on  the 
subject  of  obtaining  them  in  North  Carolina,  which,  on 
referring  to,  led  me  to  think  that  they  might  be  obtained 
in  this  country.  I  was  induced  to  mention  it  to  my  rela- 
tion and  friend,  John  Herbert  Brown,  Esq.  of  Weymouth, 
and  of  Sheen,  in  Middlesex,  when  on  a  visit  at  my  house, 
and  I  expressed  a  wish  that  I  could  try  the  experiment  with 
regard  to  turpentine;  when  he  very  kindly  gave  me  leave  to 
try  it  on  three  trees  growing  on  his  estate,  about  three  or 
four  miles  from  this  place,  and  he  went  with  me  and  fixed 
on  them,  and  early  in  last  April  I  had  them  prepared  for 
the  purpose  of  extracting  the  turpentine,  and  they  have 
been  running  till  the  18th  instant.  The  weather,  except 
the  last  month  and  part  of  this,  has,  from  so  much  rain 
falling,  and  there  being  so  little  hot  weather,  been  parti- 
cularly unfavourable  for  this  business,  as,  the  distance  being 
such  as  to  prevent  the  trees  being  regularly  attended,  the 
hollows  were  frequently  found  by  my  men  full  of  water, 
and  a  good  deal  of  the  turpentine,  which  ran  off  with  the 
water,  lay  on  the  ground.  Under  all  these  circumstances 
I  was  only  able  to  obtain  from  the  three  trees  about  two 
pounds  and  a  hall  of  turpentine.  Mr.  Broun  being  with 
me  again  the  16th  and  17th  instant,  as  he  wished  to  take 
the  trees  down,  I  begged  he  would  allow  me  to  take  a  part 
from  one  of  them,  for  the  purpose  of  sending  to  the  Society 
of  Arts,  Manufactures,  and  Commerce,  with  the  turpentine 
collected  from  the  trees;  which  he  most  readily  complied 

*  From  TV  ansa  din  ns  of  the  Society  for  the  Encouragement  of  Arts,  Mntu- 

factures,   and  Commerce,  vol.  xxviit. The  Society  voted  the  silver  medal 

10  Mr.  Way  for  this  communication. 

with. 


and  other  Products  from  Scotch  Fir.  361 

with.     I  have  therefore  taken  about  six  feet  from  one  of 
them,   (thev  were  all  nearly  the  same  size);  what  I  have 
sent  is  the  part  from  the  ground  to  the  top  of  the  place  that 
has  been  cut  away  for  the  turpentine  to  ruu  into  the  hollow, 
from  whence  it  was  to  be  collected;  the  hollow  was  cut  in 
this  considerably  higher  than   is  usual  in  America,  as  this 
tree  stood  in  a  hedge,  and  could  not  well  be  hollowed  lower; 
I  have  matted  up  This  part  of  the  tree,  and  secured  it  with 
straw  and  a  double   mat,   to  prevent  the  bark  being  rubbed 
off,  that  it  may  be  seen  in  the  same  state  as  it  stood  when 
the  turpentine   was  taken  from   it ;  the  turpentine  is  in  the 
cask    in  which  it  was  deposited   when   brought  from  the 
trees,  and  1  have  this  day  shipped  both  on  board  the  sloop 
Betsey,  Captain  Trent,  bound  to  Downe's  Wharf,  London, 
directed  to  you,  freight  paid  here  by  me,  which  vessel  I  ex- 
pect will  sail  in   a  day  or  two,  and   I  hope  you  will  receive 
them  safe;  which  when  you  do,  you  will   much  oblige  me 
by  requesting  that  both  may  be  examined,  in  the  hope  that 
this  small  uud  may  meet  with  the  approbation  of  the  very 
highly  respectable  and  truly  useful  Society  of  Arts,  Manu- 
factures, and.  Commerce  ;  and  if  .considered  likely  to  prove 
useful,   that    they  may  induce  some  person    who   has   the 
means  and  opportunity  of  doing  it,   to  make  a  trial  on  a 
larger  scale,  so  as  to  fairly  ascertain  whether  turpentine  can 
be  obtained  in  this  country  from   the  very  large  and  nu- 
merous plantations  of  Scotch  firs,  now  in  the  United  King- 
dom, previous  to   the  trees  being  cut  down,  either  to  thin 
plantations,  or  where  ground  is  designed  to  be  cleared,  as 
taking  the  turpentine  from  the  trees  previous  to  their  being 
cut  does   not  at  all  injure   the  wood,   and  bv  making  the 
hollow  in  the  trunk  of  the   tree  about  six  inches  from  the 
ground,  it  would  waste  but  a  very  small  quantity  of  timber, 
I  have  taken  the  liberty  of  annexing  a  copy  of  memoran- 
dums f  made  when  in  North  Carolina,  respecting  the  modes 
of  collecting  turpentine,  and  making  tar  and  pitch,  in  hopes 
they  may  afford  the  Society  some  little  information,  as  they 
are  not,   I    apprehend,   very   generally  known.     Thev  are 
copied  from  memorandums  which   I  actually  made  on  the 
spot.     I  would   have   sent   the  memorandum   books   with 
this,  had  not  the  remarks  been  mingled  with  others  relative 
to  mv  commercial  pursuits;   but  I  shall  have  no  hesitation 
in  allowing  any  person   to  examine  them,  or  to  afford  any 
information  in  my  power  to  any  persons   willing  to  make 
experiments  in  this  way,  if  they  will-favour  me  with  a  call. 
I  am  well  satisfied  in  mv  own  mind,   that  very  large  quan- 
nt'es  of  tar  might  be  obtained  from  the  knots  and  limbs  of 
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the  Scotch  fir  when  cut  down,  and  that  the  charcoal  made" 
from  it  would  not  be  injured  by  the  tar  being  fust  ex- 
tracted; and  as  I  was  in  Norway,  Sweden,  and  Russia,  in 
17So  and  1 7po,  and  saw  no  iree  from  which  I  consider  that 
tar  could  be  extracted,  except  the;  Scotch  fir,  or  red  dealj 
which  is  one  and  the  same  tree,  I  am  persuaded  that  the 
refuse  of  that  tree  must  be  what  they  make  the  tar  from  in 
those  countries,  though  I  had  no  Opportunity  of  seeing  the 
process  there.  I  suspect  that  the  Swedish  tar-kilns  must 
be  constructed  of  brick,  or  some  sort  of  masonry,  as  the 
tar  from  thence  is  much  clearer,  better,  and  more  free 
from  extraneous  matters  than  that  of  any  other  country. 
I  have  observed  the  tar  from  North  Carolina  to  have  fre- 
quently a  quantity  of  sand  in  it,  which  is  easily  accounted 
for,  from  the  soil  in  which  the  kilns  are  made;  it  would, 
in  the  careless  way  in  which  they  take  it  out  of  the  hole 
dug  in  a  sandy  soil,  be  very  likely  to  be  mixed  with  the 
sand.  In  the  small  cask,  in  which  the  turpentine  is,  \ 
have  sent  a  few  small  red  deal  knots  from  some  timber  that 
1  have  lately  taken  out  of  my  warehouse,  on  some  altera- 
tions being  made  ;  the  timber  from  which  they  are  taken 
has  been  in  the  warehouse  ever  since  the  summer  of  17S6. 
and  yet  when  these  pieces  are  exposed  to  a  moderate  heat, 
the  tar  will   be  seen  to  exude  from  them. 

T  remain,  sir, 
Your  obedient  and  very  humble  servant, 

EriJport  Harbour,  Nov.  27,  1S09.  H.  B.  WaY. 

To  C.  Taylor,  M.D.  Sec. 

Extracts  of  Notes  taken  by  Mr.  Way. 

Thursday,  April  V2,  179.'. 

Arrived  at  Wilmington,  North  Carolina,  about  one  P.M. 
Observed  on  the  roads  the  pitch-pines  prepared  lor  extract- 
in^  turpentine,  which  is  done  by  cutting  a  hollow  in  the 
tree  about  six  inches  from  the  ground,  and  then  taking  the 
hark  off  from  a  space  of  about  IS  inches  above  it,  from  the 
sappv  wood.  The  turpentine  runs  from  April  to  October, 
and  is  caught  bv  the  hollow  below.  Some  of  the  trees 
were  cut  on  two  sides,  and  only  a  strip  of  the  bark  left  of 
about  tour  inches  in  breadth  on  each  of  the  other  two  side?, 
for  conveyance  of  the  sap  necessary  for  the  support  of  the 
tree.  A  captain  Cook,  with  whom  I  had  been  travelling, 
informed  me  that  some  trees  would  run  six  or  seven  years, 
and  that  every  year  the  b.irk  was  cutaway  higher  and  higher, 
till  the  tree  would  run  no  longer;  and  I  observed  man- 
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had  done  running,  and  they  were  in  general  stripped  of  the 
bark  on  two  sides,  as  high  as  a  man  could  reach,  and  some 
were  dead  from  the  operation;  others  did  not  look  much 
the  worse  for  it.  I  find  the  usual  task  is  fur  one  man  to 
attend  three  thousand  trees,  which  taken  together  would 
produce  one  hundred  to  one  hundred  and  ten  barrels  of  ter- 
pentine. 

April  15,  1792. 

On  my  return  from  "Wilmington  to  Cowen's  tavern,  di- 
stant about  sixteen  miles  from  thence,  I  was  informed  that 
the  master  of  the  house  had  been  a  superintendent  of  ne- 
groes who    collected  turpentine.     I  found  the  information 
I  had  before  received  was  not  perfectly  correct;  he  told  me 
he  attended  to  six  slaves  for  a  year  for  a  planter,  and   be- 
tween the  1st  of  April  and  the  1st  of  September  they  made  six 
hundred  barrels  of  turpentine.     The  cutting  the  trees  for 
the  purpose  of  collecting  is  called  boxing  them,  and  it  is 
reckoned  a  good  day's  work  to  box  sixty  in  a  day;   the  trees 
will  not  run  longer  than  four  years,  and  it  is  necessary  to 
take  off  a  thin  piece  of  the  wood  about  once  a  week,  and 
also   as  often  as  it  rains,  as  that  stops  the  trees  running. 
While  in  North  Carolina,  I  was  particular  in  my  inquiries 
respecting  the  making  tar  and  pitch,  and  I  saw  several  tar- 
kilns  ;  they  have  two  sorts  of  wood  that  they  make  it  from, 
both  of  which  are  the  pitch-pine  ;  the  sort  from  which  most 
of  it  is  made   are  old  trees  which  have  fallen  down  in  the 
woods,  and  the  sap  rotted  off,  and  is  what  they  call  light- 
wood,  not  from  the   weight  of  it,  as  it  is  very  heavy,  but 
from  its  combustible  nature,  as  it  will  light  with  a  candle, 
and  a  piece  of  it  thrown  into  the  fire  will  give  light  enough  to 
read  and  write  by;  all  the  pitch-pine  will  not  become  light- 
wood;   the  people  concerned   in  making  tar  know  it  from 
the  appearance  of  the  turpentine  in  the  grain  of  the  wood: 
the  other  sort  of  wood  which  is  used,  alter  the  trees  which 
have  been  boxed  for  turpentine   have  done  running,   they 
split  off  the  faces  over  which  the  turpentine  has  run,  and  of 
this  wood  is  made  what  is  called  green  tar,  being  made  from 
green  wood  instead  of  dry.     When  a  sufficient  quantity  of 
wood  is  got  together,  the   first  step  is  to  fix  a  stake  in   the 
ground,  to  which   thev  fasten  a  string,  and  from  the  stake, 
as  a  centre,  they  describe   a  circle  on  the  ground  according 
to  the  size  thev  wish  to  have  the  kiln  ;   thev  consider  that 
one  twenty  feet  in  diameter  and   fourteen  feet  high  should 
produce  them  two  hundred  barrels  of  tar  ;  they  then  dis[  out 
all  the  earth  a  spit  deep,  shelving  inwards  within  the  circle, 
and  sloping  to  the  centre ;  the  earth  taken  out  is  thrown 
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up  in  a  bank  about  one  foot  and  half  high  round  the  e.dgt 
of  the  circle  ;  they  next  get  a  pine  that  will  split  straight,  of 
a  sufficient  length  to  reach  from  the  centre  of  the  circle 
some  wav  beyond  the  bank  ;  this  pine  is  split  through  the 
middle,  and  both  parts  are  then  hollowed  out;  after  which 
they  are  put  together,  and  sunk  in  such  a  way,  that  one 
end  which  is  placed  in  the  centre  of  the  circle  is  higher 
tli  .  that  end  which  comes  without  the  bank,  where  a  liole 
is  dug  in  the  ground  for  the  tar  to  run  into,  3nd  whence  the 
tar  is  taken  up  and  barrelled  as  it  runs  from  the  kiln.  After 
the  kiln  is  marked  out,  they  bring  the  wood,  ready  split  up, 
in  small  billets,  rather  smaller  than  are  generally  used  for 
the  fires  in  England,  and  it  is  then  packed  as  close  as  possi- 
ble, with  the  end  inwards,  sloping  towards  the  middle,  and 
the  middle  is  filled  up  with  small  wood  and  the  knots  of 
trees,  which  last  have  more  tar  in  them  than  any  other  part 
of  the  wood  ;  the  kiln  is  built  in  such  a  way,  that  at  twelve 
or  fourteen  feet  high  it  will  overhang  two  or  three  feet,  and 
it  appears  quite  compact  and  solid.  After  the  whole  of  the 
wood  is  pii-ed  on,  they  get  a  parcel  of  small  logs,  and  then 
place  a  line  of  turf,  then  another  line  of  logs,  and  so  on  al- 
ternately all  the  way  up,  and  the  top  they  cover  with  two 
or  three  thicknesses  of  turf.  After  the  whole  is  covered  in 
this  way,  they  take  out  a  turf  in  ten  or  a  dozen  different 
places  round  the  top,  at  each  of  which  they  light  it,  and 
it  then  burns  downwards  till  the  whole  of  the  tar  is 
melted  out  ;  and  if  it  burns  too  fast  they  stop  some  of  the 
holes,  and  if  not  fast  enough  they  open  others,  all  of  which 
the  tar-burner,  from  practice,  is  able  to  judge  of.  When 
it  begins  to  run  slow,  if  it  is  near  where  charcoal  is  wanted, 
they  fill  up  all  the  holes,  and  watch  it  to  prevent  the  fire 
breaking  out  any  where  till  the  whole  is  charred  ;  the  char- 
coal is  worth  two-pence  to  three-pence,  British  sterling, 
per  bushel.  It  will  take  six  or  eight  days  to  burn  a  tar- 
kiln  ;  in  some  places  they  burn  it  at  such  a  distance  from 
the  shipping  that  they  have  very  far  to  roll  it,  and  even 
then  sell  it  at  from  3s.  6d.  to  5s.  British  sterling,  per  barrel, 
sometimes  taking  the  whole  out  in  goods,  but  never  less  than 
half  the  amount  in  goods ;  from  all  which  it  will  he  reason- 
ably supposed  that  tar-burning  in  that  country  is  but  a  bad 
trade,  as  it  must  be  a  good  hand  tb  make  more  than  at  the 
rate  of  a  barreTaday;  the  barrels  cost  the  burner  about 
Is.  3d.  British  sterling,  each  ;  the  tar-makers  are  in  general 
very  poor,  except  here  and  there  one  that  has  an  opportu- 
nity of  making  it  near  the  water-side.  Pitch  is  made  by 
either  boding  the  tar  till  it  comes  to  a  proper  thickness,  or 

else 


mid  various  Products  from  Scotch  Fir.  365 

cise  by  burning  it;  the  latter  is  done  bv  digging  a  hole  in 
the  ground,  and  lining  it  with  brick  ;  it  is  then  filled  with 
tar,  and  thev  set  fire  to  it,  and  allow  it  to  burn  till  they 
judge  it  has  burnt  enough,  which  is  known  bv  dipping  a 
stick  into  it,  and  letting  it  cool ;  when  burnt  enough  they 
put  a  cover  over  it,  which  stops  it  close,  and  puts  out  the 
tire.  Five  barrels  of  green  tar  will  make  two  of  pitch;  and 
it  will  take  Uvo  barrels  of  other  tar  to  make  one  of  pitch. 

N.  B. — The  foregoing  observations  respecting  tar  and 
pitch,  are  copied  from  a  memorandum  made  by  me  at  Suf- 
folk, in  Virginia,  on  the  borders  of  North  Carolina,  April 
23,  1792,  and  are  the  result  of  the  inquiries  and  observa- 
tions I  made  on  the  subject  whilst  in  Carolina. 

Wilmington.  N.  C.  April  IS.  1792. 

In  conversation  with  a  Mr.  Hogg,  who  had  been  settled 
there  and  at  Fayette-ville  before  the  war,  I  learnt  that 
pitch-pine  timber  growing  on  the  sands  was  the  best,  and 
that  it  was  reckoned  to  be  better  if  cut  in  the  winter  before 
the  sap  rises  in  the  tree. 

H.  B.  Wav. 


Sir, — It  affords  me  much  pleasure  to  learn  that  rav  com- 
munication, on  the  extraction  of  turpentine  from  the  Scotch 
fir,  has  been  thought  worthy  of  the  consideration  of  the 
Society,  and  it  will  be  highly  gratifying  to  me,  if  it  should 
induce  persons  who  have  considerable  plantations  to  trv  it 
on  such  a  scale  as  to  ascertain  to  what  extent  it  might  prove 
beneficial  in  this  country.  The  experiment  should  be  tried 
on  trees  so  situated  as  to  be  conveniently  examined  everv 
day,  and  the  turpentine  collected  in  the  hollous  removed  as 
often  as  possible  to  prevent  its  being  injured,  or  wasted  bv 
the  rain.  I  think,  that  during  the  American  war,  some 
importations  of  turpentine  were  made  from  Russia  and 
Sweden,  and  if  so,  it  must  have  been  extracted  from  what 
we  call  the  Scotch  fir  in  a  colder  climate  than  this.  The 
article  called  Venice  turpentine,  which  is  brought  from 
Carinthia  and  Carniola,  is  extracted  there  from  the  larch 
tree;  and  it  might  probably  answer  to  try  to  produce  it  from 
the  larch  trees  grown  in  Great  Britain,  in  the  same  way  as 
I  have  collected  the  turpentine  from  the  Scotch  fir.  Re- 
specting the  wood  of  the  Scotch  fir  being  injured  bv  the 
extraction  of  the  turpentine  from  it,  I  should  rather  think 
that  it  would,  on  the  contrary,  be  the  better  for  it;  as  a!I 
those  who  use  deals  from  Scotch  fir,  in  this  neighbourhood, 
complain  that  it  is  too  full  of  turpentine  to  work  well.  The 
fact  might  be  ascertained,  by  the  piece  of  timber  which  X 
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sent  to  the  Society,  as,  if  it  was  wished  to  preserve  that 
part  in  which  the  hollow  is  made,  the  back  part,  or  nearly 
half  of  the  tree  might  be  sawn  into  boards  without  injury, 
and  those  boards  might  be  compared  with  some  from  a  tree 
taken  down  in  the  winter,  from  whence  the  turpentine  has 
not  been  extracted  :  it  must  however  be  noted,  that  from  the 
tree  I  have  sent  to  the  Society,  the  turpentine  has  only  been 
running  one  year,  whereas,  in  America,  they  collect  the 
turpentine  from  the  same  tree  for  three  or  four  succeeding 
years.  Ft  has  been  supposed  and  asserted  that  turpentine 
was  only  obtainable  from  the  United  States;  but  I  have 
sufficient  documents  to  prove,  if  required,  that  a  very  large 
quantity  of  it  can  be  procured  from  East  Florida;  and  I 
well  remember,  that  about  the  year  1782  several  cargoes  of 
turpentine  were  shipped  in  tly  river  St.  John's,  for  Britain  ; 
and  though  that  country  is  at  present  in  the  hands  of  the 
Spaniards,  no  doubt,  arrangements  might  be  made  with. 
the  Spanish  government  for  a  supply  of  that  necessary 
article  from  thence.  It  is  my  earnest  wish,  that  through 
the  medium  of  the  Society  of  Arts  I  may  render  any  in- 
formation that  may  be  serviceable  to  the  interest  of  the 
united  empire,  and  I  will,  with  pleasure,  furnish  further 
communication  on  the  products  of  Florida  and  its  com- 
merce, if  desired  by  the  Society. 

I  am  convinced  that  tar  might  be  produced  from  the  re- 
fuse of  firs  of  English  growth  to  advantage,  and  that  a  much 
better  article  could  be  made  from  them  in  Britain,  than  any 
imported  from  America.  The  Scotch  firs,  in  England, 
from  being  planted  at  greater  distances  from  each  other 
than  they  are  naturally  found  abroad,  have  much  larger 
knots,  and  greater  numbers  of  them,  than  in  Carolina,  or 
the  North  <  f  Europe,  and  would  therefore  produce  more 
tar,  in  proportion,  from  their  refuse  wood  than  the  trees  of 
those  countries. 

The  pitch-pines  of  Virginia,  the  Carolinas,  Georgia,  and 
the  Floridas,  grow  to  an  immense  size  in  what  are  there 
called  pine-barren?,  the  soil  of  which  is  finer  and  whiter 
than  the  sand  used  as  writing-sand  in  Great  Britain,  and 
the  trees  grow  almost  to  the  verge  of  high-water  mark  on 
the  sea  shores.  1  think  it  would  answer  a  good  purpose 
tor  the  Society  to  encourage,  by  premiums,  the  extraction 
of  turpentine  from  British  firs. 

I  remain,  sir, 
Your  obedient  and  very  humble  servant, 

Eridport  Harbour,  April  21,  1810.  H.  B.  WAY. 

To  C.  Taylor,  M.D.  Sec.  Be- 
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Reference  to  the  Description  of  Mr.  H.  B.  Way's  Method  of 
procuring  Turpentine  from  Fir  Trees.  PI.  VIII,  Fig.  4. 

a,  Represents  the  lower  part  of  a  fir  tree,  as  growing  in 
the  earth  ;  /•,  shows  the  part  where  a  portion  of  the  bark  is 
taken  off  to  assist  the  emission  of  the  turpentine;  c,  is  a 
hollow  cut  within  the  body  of  the  tree,  it  is  in  the  form  of 
a  basou  at  the  lower  part  to  receive  the  turpentine,  which 
exsudes  into.it  from  the  pores  of  the  tree  ;  this  bason  is 
about  six  inches  from  the  ground. 


LXIII.      On   the   Strata  of  Mountains.      By  William 
Richardson,  D.D. 

To  Mr.  Tilloch. 

Sir,  JDetwEEN  two  and  three  years  a<ro,  a  friend  trans- 
mitted to  me  from  London  a  Number  of  your  Philosophical 
Magazine,  containing  a  paper  from  Mr.  Farey1,  in  which 
'  he  is  pleased  to  speak  in  most  flattering  terms  of  a  memoir 
of  mine,  published  in  the  Philosophical  Transactions  for 
the  year  180S. 

The  subject  was  the  arrangement  of  the  strata  in  the 
country  where  I  lived,  with  the  entire  removals  of  vast  por- 
tions of  thenlL  showing  the  terminations  of  the  strata  left 
behind,  often? abrupt,  and  sometimes  forming  a  perpendi- 
cular facade,  where  the  abrupLmg  agent  acted  on  an  accu- 
mulation of  strata. 

Mr.  Farey  exults  that  a  gentleman  who  had  never  met 
with  his  observations  on  the  strata  of  England,  nor  read  his 
publications  on  their  subject,  should  find  that  the  strata  in 
Ireland  had  the  same  operations  performed  upon  them ; 
sometimes  partial  abruptions,  sometimes  entire  removal  of 
vast  portions  of  these  strata,  without  leaving  a  trace  behind 
to  aid  our  conjectures  in  discovering  whit  was  become  of 
such  vast  portions  of  matter. 

Mr.  Farey  speculates  upon  the  agent  that  performed  these 
mighty  operations  :  I  do  not  presume  to  venture  so  far.  I 
limit  myself  ip facts,  from  which  those  who  choose  to  avail 
themselves  of  my  data,  may  draw  such  inferences  as  they 
think  C3n  be  sustained.' 

Cosmogonists,  who  by  their  respective  theories  pretend 
to  lay  open  original  formation,  carry  their  views  too  far 
back,  and  overlook  a  most  important  step  in  the  discussion, 
that  is,  the  actual  arrangement  of  our  materials,  ho  a  ever 
originally  formed. 

Enu- 
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Enumeration  of  the  strata  of  which  any  country  is  oc 
posed,  with  an  account  of  the  changes  they  have  undergone, 
and  the  operations  that  have  been  performed  upon  them,, 
forms  the  true  geological  history  of  that  country,  and  an- 
accumulation  of  many  of  these  detached  histories  afford; 
the  best  materials  for  a  general  history  of  the  physical 
world. 

Statistical  surveys  seem  the  proper  deposits  for  the  cu- 
rious facts  of  every  country. 

Mr.  Farey  avails  himself  of  this  opportunity  to  lay  before 
the  world  the  stratification  of  Derbyshire  ;  and  in  mv  i 
tribution  to  my  friend  Mr.  Dubourdieu's  Statistical  Sur- 
vey of  Antrim >  1  shall  trace  the  arrangement  of  the  strata 
of  that  county  with  much  accuracy. 

The  curious  basaltic  construction  of  the  Giant's  Cause- 
way in  my  neighbourhood,  first  brought  my  attention  on 
such  subjects. 

From  the  singular  forrris  which  nature  had  impressed 
upon  her  materials  in  that  wonderful  spot,  I  proceeded  to 
her  arrangements,  the  source  of  the  beauty  and  grandeur 
of  our  coast,  displayed  in  a  succession  of  magnificent  fa- 
cades. 

The  consummate  regularity  of  these  arrangements  I  laid 
before  the  world  in  the  memoir  I  have  mentioned,  and  gave 
a  detailed  account  of  the  operations  that  had  been  per- 
formed on  them. 

I  now  proceed  from  the  more  diminutive  arrangements 
of  nature,  so  well  exhibited  in  our  magnificent  facades,  to 
her  grander  arrangements,  the  construction  of  her  great 
mountains,  all  composed  (with  us)  of  vast  strata. 

These  strata  it  appears  are  abrupted  at  the  periphery ; 
and  the  materials  carriedoflf;  always  at  one  side ;  and  some- 
times in  the  whole  contour,  as  in  the  great  hemispherical 
mountain  Knocklaid,  whose  middle  frustum  is  a  vast 
stratum  of  white  limestone,  showing  itself  every  where 
round  the  periphery,  several  hundred  feet  high,  forming  a 
steady  plane,  slightly  inclined  to  the  horizon  :  which 
plane  so  far  above  the  surface,  on  the  mountain,  is  found, 
when  traced  in  the  direction  of  its  dip,  again  to  catch  the 
surface  of  the  eauh,  in  its  rectilineal  course,  at  a  few  miles 
distance. 

Can  it  be  sustained  for  a  moment,  that  Knocklaid  was 
orisrinally  formed  as  it  now  stands,  bold,  and  solitary  ?  Is] 
it  not  rather  a  portion  of  the  great  consolidated  mass  of 
strata  left  standing  when  the  materials  once  contiguous 
were  carried  off  from  its  whole  contour? 

The 
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The  particular  arrangements  of  other  Antrim  mountain?, 
and  their  local  circumstances^  lead  us  to  the  very  same  con- 
clusion. 

Were  we  from  these  data  to  generalize,  and,  calling  in 
the  aid  of  analogy, lo  pronounce  all  mountains  to  be  similar 
to  those  oi  Antrim,  must  we  not  form  the  general  con- 
clusion, 

That  the  mountains  of  the  woiki  were  not  formed,  but 
left  behind,— not  the  stupendous  constructions  of  mightv 
agents, — but  the  scattered  remnants  of  a  diminished  world? 

Mot,  Ireland,  May  12,  1811.  W.  RlCHARDSOX,  D.D. 


LXIV.  Some  Remarks  on  the  Physiology  of  the  Egg:  com- 
'municuted  in  a  Lttlf-r from  Joh  n  A vr ton  Paris,  M.B.  to 
William  George  Matox, M .D.  F.P.L.S.  g*c.  g*c.* 

Dear  Sir,  JL  he  extensive  range  which  the  ovipari  form 
in  the  scale  of  animated  existence  renders  the  physiology 
of  the  esrg  a  subject  of  extraordinary  interest  and  improtance 
to  the  disciple  of  Linnaeus :  I  am  therefore  induced  to  hope 
that  the  communication  of  any  new  facts  relative  to  its  or- 
ganization and  development  will  be  received  by  you  as  an 
acceptable  tribute  to  the  cause  of  natural  history. 

The  ova,  or  germs  of  oviparous  animals,  admit  of  an 
evideut  division  into  two  orders.  I.  The  Perfect,  and  II. 
the  Imperfect.  The  former  are  deposited  by  the  aves,  ser~ 
pentts,  and  bv  most  oviparous  quadrupeds,  and  are  com- 
pletely formed  in  utero ;  whilst  the  latter,  produced  bv 
some  of  the  testaceu,  amphibia,  and  bv  most  pisces,  acquire 
additions  after  their  exclusion.  The  observations  con- 
tained in  this  memoir  relate  more  particularly  to  the  class 
aves,  the  history  of  whose  ova  comprehends  whatever  is 
interesting  or  important  in  the  germs  of  inferior  animals. 
The  egg,  when  completed  and  deposited,  consists  of  the 
following  parts : 

1.  fltellus  or  yolk,  with  its  capsule  and  cheat ricula  j 
2.  The  two  albumina,  with  their  proper  membranes  ;  3.  The 
chalazce;  4.  The  foUiculus  atrt$  ;  5.  The  common  mem- 
Iraries ;  6.  The  exterior  involucrinu,  or  shell. 

The  necessity  of  any  description  of  these  parts  is  super- 
seded by  the  minute  and  valuable  details  which  are  to  be 
found  in  the  works  of  Fabricius  ab  Aquapendente,  Harvev, 
Malpighi,  and  of  many  modern  and  enlightened  physio- 

*  Froni  the  Linnean  Tran.-iciior.s.  vol.  x. 

Vol.  37-  No   157-  May  2811.  Aa  logists; 
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legists  ;  1   shall  confine  myself,  therefore,  to  what  I  consi- 
der exclusively  original. 

The  principal  use  of  the  albuminous  portion  of  the  egcr 
is  doubtless  to  afford  materials  for  the  growth,  and  nourish- 
ment For  the  support,  of  the  ovular  embryon :  such  how- 
ever does  not  appear  to  be  the  only  purpose  for  which  it  is 
designed.  Nowhere  docs  Nature  display  more  anxiety 
for  t he  preservation  of  her  offspring,  or  more  wisdom  to 
obtain  her  objects,  than  in  her  provisions  to  ensure  an 
equable  temperature  to  the  foelm  in  ovo:  a  condition  which 
i*  so  essential  to  the  evolution  of  the  animal,  that  the  smallest 
deviation  overthrows  the  nice  balance  between  the  different 
actions  that  are  to  mature  it,  and  produces  fatal  effects. 
The  a  litem  i  n  then  I  consider  as  a  great  defence  against  such 
an  evil.  The  chalaza,  by  retaining  the  cicatricula  at  the 
source  of  heat,  obviates  the  mischief  that  would  accrue 
from  constant  change  of  position;  but  the  albumen,  beinii 
a  most  feeble  conductor  of  caloric,  retards  the  escape  of 
heat,  prevents  any  sudden  transition  of  temperature,  and 
thus  averts  the  fatal  chills  which  the  occasional  migrations 
of  the  parent  might  induce.  As  an  illustration  of  the  use 
and  importance  of  such  a  structure,  I  may  observe,  that 
those  tish  which  retain  their  vitality  a  considerable  time 
after  their  removal  from  the  water,  as  eels  and  tench,  have 
the  power  of  secreting  a  slimy  and  viscid  fluid,  with  which 
they  envelop  their  bodies.  Is  it  not  extremely  probable 
that  this  matter,  by  acting  like  the  albumen  of  the  ega;,  and 
preventing  evaporation  from  the  surface  of  the  animal,  and 
the  consequent  change  of  temperature,  may  be  the  prin- 
cipal cause  of  this  tenacity  of  life  ? 

It  must  however  be  remarked,  that  deviations  of  tem- 
perature are  injurious  and  fatal  in  proportion  only  to  the 
degree  of  vital  energy  which  the  ovular  embryon  posse- 
hence  germs  of  inferior  vitality  not  onlv  suffer  the  vicissi- 
tudes of  heat  and  cold  with  impunity,  but  are  developed  by 
a  less  defined  temperature.  We  therefore  perceive,  as  we 
descend  the  scale  of  oviparous  beings,  that  those  peculiar 
provisions  which  the  eggs  of  perfect  animals  possess,  ior 
the  regulation  of  their  temperature,  cease  to  be  ess;  : 
and  therefore  disappear. 

The  part  of  the  egg  to  which  I  next  ben  to  direct  ybni 
attention  is  Xhzjollicidiis  a'cris,  or  air-bag,  placed  at  it 
uise  cxtrcmitv ;  the   nature   of  this   follicle   rxcited   in  me 
considerable   interest,  as   I  found  that  it   had  not  been  so 
fully  investigated  a-  irs  importance  seemed  to  demand. 

Tin  ic  internal  membrane  by  which 

it 
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it  is  lined,  constitute  the  purietes  of  the  cavity,  whose  ex- 
tent in  the  recent  egg  scarcely  exceed?  in  si?e  the  eye  of  a 
small  bird:  by  incubation,  however,  it  is  extended  to  a 
considerable  magnitude.  That  its  most  essential  use  is  to 
oxygenate  the  blood  of  the  chick,  in  my  opinion  there  can 
be  no  doubt :  but  to  establish  completely  the  truth  of  such 
a  theory,  it  is  necessary  to  discover  '.he  nature  of  the  air  by 
which  it  is  inflated,  and  which  has  hitherto  remained  un- 
examined. We  are  informed  by  Buffon,  that  it  is  a  pro- 
duct of  the  fermentation  which  the  different  parts  of  the 
egg  undergo.  If  the  count's  conjecture  be  established,  it 
must  be  non-respirable,  and  therefore  cannot  discharge  the 
office  which  such  a  theory  would  assign  to  it.  To  deter- 
mine this  matter,  and  to  discover  also  whether  the  process 
of  incubation  produces  any  change,. in  its  chemical  consti- 
tution, I  instituted  the  following  experiments;   viz. 

Experiment  I. — Twenty-one  hen's  eges  newly  laid,  when 
punctured  at  their  obtuse  extremity,  yielded  only  one  cubi- 
cal inch  of  gas,  which,  when  received  in  a  jar,  and  subjected 
to  the  eudiometric  test  of  Dr.  Priestley,  I  found  to  be  pure 
atmospherical  air. 

Experiment  IT. — Two  eggs,  after  20  days'  incubation, 
were  opened  under  the  surface  of  water,  from  which  one 
cubical  inch  of  oas  was  collected  :  this  I  also  discovered  to 
be  atmospherical  air,  contaminated  however  with  a  small 
portion  of  carbonic  acid,  which  1  suspect  to  be  derived 
from  lhe,venous  blood  of  the  chic.k,  and  which  seems  to 
establish  another  most  beautiful  analogy  between  this  mode 
of  oxygenation,  and  respiration  after  birth. 

From  these  results  the  following  corollaries  may  be 
drawn :  viz. 

1.  The Jblliculus  a'eris  before  incubation  contains  atmo- 
spherical air. 

2.  No  other  chemical  change  takes  place  in  the  constitu- 
tion of  the  air,  than  a  small  inclination  with  carbonic  acid. 

3.  It  gains  by  incubation  an  increase  of  volume,  which 
lakes  place  nearly  in  the  ratio  of  ten  to  one. 

J  must  here  remark,  that  its  extent  does  not  increase 
equally  in  equal  successive  portions  of  time,  but  observes  a 
rate  of  progression,  which  is  accelerated  as  the  latter  stages 
of  incubation  advance  :  it  seems,  however,  to  arrive  at  its 
maximum  of  dilatation  a  few  days  previous  to  the  exclusion 
of  the  animal. 

In  the  eggs  of  inferior  animals,   the  emhryon  does  not 

appear  to  be  oxygenated  by  any  distinct  apparatus,  but,  like 

the  animal    which  it  is  hereafter  to  become,  receives  air 

A  a  2  through 
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through  the  medium  of  spiracutat  dispersed  over  the  ex- 
tcrioT  involucrum.  The  description  of  the  folliculuf  neth 
just  delivered  is  liken  from  that  in  the  egg  of  our  common 

hen.  Thi:  same  apparatus  exists  in  the  cg<rs  of  all  birds, 
and  contains  a  similar  air :  its  capacity,  however,  does  not 
seem  '<>  Vary  either  with  the  size  of  the  egg,  or  of  the  bird 
to  which  it  belongs  ;  but  f  think  I  have  discovered  a  beau- 
tiful law  by  which  its  extent  is  modified. 

I  have  uniformly  found,  as  far  as  my  contracted  inquiries 
have  led  me,  that  the  foU'tculus  aeris  is  of  greater  magni- 
tude in  the  eggs  of  those  birds  which  place  their  nests  on 
the  oround,  ana*  whose  young  are  hatched  Hedged,  and 
capable  of  exerting  their  muscles  as  soon  as  they  burst  from 
their  shell,  than  in  the  eggs  of  those  whose  nests  arc  ge- 
nerally built  on  trees,  and  whose  progeny  are  bom  blind 
and  forlorn.  Thus  the Jblliculi  in  the  eggs  of  fowls,  par- 
tridges, and  moor-hens  are  of  considerable  extent,  whilst 
those  in  the  ecus  of  crows,  sparrows,  and  doves  are  ex- 
tremely contracted.  The  chick,  therefore,  of  fowls  and 
partridges  has  a  more  perfect  plumage,  and  a  greater  apti- 
tude to  locomotion,  than  the  callow  nestlings  of  doves  and 
sparrows.  Such  an  instance  of  the  agency  of  oxygenation  in 
the  promotion  and  increase  of  muscular  power  is  not  solitary 
in  physiology  ;  for  the  history  of  ruminating  animals  will 
furnish  us  with  a  parallel  example.  ie Their  cotyledons," 
observes  the  author  of  Zoonomia,  "  seem  to  be  designed 
for  the  purpose  of  expanding  a  greater  surface  for  the  ter- 
mination of  the  placental  vessels,  in  order  to  receive  oxy- 
genation from  the  uterine  ones :  thus  the  progeny  of  this 
class  of  animals  are  more  completely  formed  before  their 
nativity  than  that  of  the  carnivorous  classes.  Calves 
therefore  and  lambs  can  walk  about  in  a  few  minutes  after 
their  birth;  while  kittens  and  puppies  remain  many  days 
without  opening  their  eyes."  If  any  further  testimony  bc 
necessary  to  '.how  that  the  augmentation  of  muscular  energy 
is  the  result  of  a  nice  combination  of  oxygen  with  the  ani- 
mal organs,  marly  interesting  facts  might  be  adduced  in 
confirmation'  of  it's  truth.  We  generally  rind  the  strength 
of  an  animal  proportionate  to  the  extent  of  its  chest :  hence 
an  attention  to  the  " animoswm  pectus"  has  been  attended 
with  the  improvement  of  our  breed  of  cattle;  and  ;t  is  in 
consequence  of  a  great  extent  of  pneumatic  receptacle  that 
birds  are  miabk.l  to  bear  the  prodigious  muscular  exertion 
of  flight.  Is  it  not  probable,  too,  that  the  repeated  suspira- 
tions  of  the  fatigued  are  instinctive  exertions  to  procure  a 
greater   proportion  of   oxygen,   by   which   their  muscular 

energy 
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energy  may  be  revived  ?  I  must  not  quit  the  subject  of 
this  follicle,  without  noticing  a  very  curious  fact  well  known 
to  every  one  employed  in  the  concerns  of  a  farm-yard, — 
that,  if'  the  obtuse  extremity  of  an  egcr  be  perforated  with 
the  point  of  the  smallest  needle,  (a  stratagem  which  malice 
not  unficqnently  suggests,)  its  generating  process  is  ar- 
rested, and  it  perishes  like  the  subventaneoits  egg.  Hence 
sir  Busick  Harwood  was  led  to  suspect  that  the  elastic  fluid 
contained  in  the  air-bag  was  oxygen,  and  I  was  induced  to 
examine  its  nature.  Can  this  curious  problem  be  solved, 
by  supposing  that  the  constant  ingress  of  fresh  air  is  too 
highly  exciting?  A  parallel  example  may  be  adduced  from 
the  vegetable  kingdom  in  support  of  such  an  opinion.  The 
young  and  tender  plant,  before  it  puts  forth  its  roots,  is 
often  destroyed  by  having  too  free  a  communication  with 
the  atmosphere,  by  which  its  powers  are  exhausted  :  it  is  to 
obviate  such  an  effect,  that  the  horticulturist,  taught  only 
by  experience,  covers  it  with  a  glass,  by  which  he  limits 
the  extent  of  its  atmosphere,  and  consequently  decreases  its 
respiration,  transpiration,  and  the  inordinate  actions  which 
would  prove  fatal  to  it, 

I  shall  close  this  paper  with  a  few  observations  on  the 
formation  of  the  exterior  involucrum,  or  shell,  by  which 
this  microcosm  is  defended  from  external  violence.  We 
here  detect  a  single  operation,  at  once  answering  two  of 
the  wisest  and  most  important  purposes  of  the  animal :  it 
at  once  averts  destruction  from  the  individual,  and  contri- 
butes essentiallv  to  the  preservation  of  its  species;  for, 
whilst  it  removes  the  calcareous  matter,  which,  if  allowed 
to  accumulate,  must  render  the  bird  incapable  of  flight,  and 
defeat  the  best  purposes  of  its  existence,  it  furnishes  the 
germ  of  the  future  animal  with  a  strong  and  convenient  de- 
fence. The  eirii's  of  birds  are,  however,  sometimes  destitute 
of  this  provision,  which  I  think  may  arise  from  the  secre- 
tion of  calcareous  matter  not  keeping  pace  v\ith  the  exu- 
berant production  of  the  fluids  of  the  egc.  Hence  we  per- 
ceive this  imperfection  oftener  occurring  in  strong  birds, 
and  in  the  months  of  harvest,  when  their  food  is  more 
luxuriant  and  abundant.  The  experiments  of  Vauquelin, 
which  prove  that  the  quantity  of  calcareous  matter  voided 
hy  birds  exceeds  that  taken  in,  suggested  to  Fordyce,  that 
birds  must  require  calcareous  matter  during  their  laying, 
and  that,  if  the  animal  be  deprived  of  it,  the  shell  is  never 
formed.  Such  a  theorv,  however*  is  not  onlv  derogatory 
to  the  wisdom  of  nature,  but  illegally  deduced  from  the  ex 
pcriments  themselves.     Are  we  to  expect,  from  our  imper- 
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feet  notions  of  elementary  bodies,  to  explain  the  origin  of 
Substance  round  in  the  animal  oecnnnmv,  or  the  se- 
ries of  changes'  which  it  undergoes!  Nature  has  her  own 
laboratory,  ami  i-?  capable,  without  any  foreign  aid,  of 
preparing  the  ingredients  necessary  tor  her  productions. 
That  a  deficiency  of  calcareous  matter  in  the  system  is  the 
cause  of  the  absence  of  the  shell,  no  6ne  will  deny;  hut 
that  this  depends  on  some  internal  state,  and  not  on  the 
privati-  n  or  lime,  may  he  shown  bv  the  following  curious 
circumstance.  A  lien,  which  I  kept  for  some  experi- 
ments, hid  its  1.  g  broken  in  two  parts.  The  fracture  was 
carefully  bandaged  ;  three  davs  subsequent  to  which., 
veril  egg?  destitute  of  shells  were  found  on  the  premises. 
The  hen  had  deposited  no  perfect  eggs,  nor  were  there  any 
other  birds  from  which  these  yolks  could  have  proceeded: 
I  therefore  conjectured  that  all  the  calcareous  matter  de- 
signed for  the  formation  ot  the  shell  had  been  employed  in 
ihe  regeneration  of  the  bone.  We  lind  a  similar  law  c.x- 
isting  in  the  human  species.  The  reunion  of  a  bone  frac- 
tured during  a  woman's  pregnancy  is  often  delayed  until 
lie/  delivery .3  and  it  is  well  known,  that,  if  the  horns  c' 
a  deer  be  broken  at  the  rutting  season,  it  is  incapable  of 
procreating  ita  species. 

I  remain,  dear  sir.   with  great  esteem, 
Yours  faithfully, 

Westminster.  JOHN  AvKTON  P.\KIS. 


LXV.      Some   Account    of   the   A  fed  uses    of   the    Genus 
Equorece.     By  Messrs.  PerON  and  Lesueur*. 

tquidem  et  his  sensurr.  inesse  arbitror,  ijui  nee  animantium,  neque  fniti- 
cum,  sed  tertiam  ex  utroque  naturam  hahe;U,  urticis  (Medusis) 
dico  et  spongiis. — Pan.  IPsi.  Nat,  lib.  Lx.  p.  45. 

Substance.—  JL  hk  substance  of  all  the  zoophytes  in  ques- 
tion presents  at  fust  sight  the  appearance  of  a  kind  of 
jellv  more  or  less  diaphanous;  more  or  less  consistent,  and 
of  various  colours,  according  to  the  particular  species. 
With  the  exception  of  the  lines,  lamellae  and  vessels  which 
fringe  the  lower  surface  of  the  umbrella,  the  texture  of 
-ubstance  seems  to  be  homogeneous,  even  when  ob- 
served nh.rougfi  a  strong  magnifying  gla?s  :  in  whatever  di- 
rection we  tear  them  or  cut  them,  the  appearance  does  not 
change,  nor  do  we  fliscpver  any  trace  of  internal  yi 

'     .  '  -   .1  /.  M 
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So  great,  in  short,  is  the  density  or  homogeneousnessof  this 
substance,  that  the  tenuity  of  liie  canals  which  pass 
through  it,  a  id  nourish  it,  mast  be  inconceivable.  When 
exposed  to  the  atmosphere,  it  resolves  into  a  colourless  li- 
quid, very  like  common  sea-water.  We  shall  speak  in  an- 
other place  of  the  peculiarities  which  this  'liquor  presents, 
when  we  allow  it  to  pass  to  the  putrid  decomposition,  and 
describe  the  results  of  our  analysis  :  it  is  sutlicieut  in  the 
mean  time  to  observe,  that  this  fusion  of  the  equorex  is  so 
complete,  that  of  one  which  weighed  several  kilogrammes, 
there  scarcely  remained  upon  the  tiller  a  few  milligrammes 
of  a  membranous- like  residue. 

Locomotion. — Notwithstanding  the  singular  composition 
of  their  substance,  the  equoreae,  like  all  the  other  species 
of  medusas,  enjoy  a  power  of  contraction  which  is  truiv 
astonishing.  Always  active  on  the  surface  of  the  sea,  we 
see  them  alternately  locked  up  within  themselves,  and  after- 
wards expand  with  more  or  less  rapidity.  We  shall  describe 
the  mechanism  of  these  motions  ;  but  let  us  first  speak  of 
the  effect  which  they  ought  to  produce  with  respect  to  the 
position  of  the  animal  which  executes  them. 

In  contracting  themselves,  the  equorcas  tend  to  repel  the 
column  of  water  which  is  immediately  in  contact  with 
the  lower  surface  of  their  umbrella:  by  the  resistance  of 
the  fluid  and  the  decomposition  of  movement  which  it  pro- 
duces, the  zoophyte  finds  itself  in  some  measure  projected 
in  a  direction  conlrarv  to  that  of  the  column  of  water 
displaced  by  the  shock :  it  will  therefore  have  changed 
place  by  a  given  quantity  ;  and. this  quantity,  every  thing 
else  being  the  same,  will  be  in  proportion  to  the  force  of 
repulsion  which  it  will  have  developed,  in  the  expansion 
which  succeeds  immediately  afier  the  contraction,  the  ani- 
mal acts  on  the  subjacent  column  of  water  in  the  sains 
maimer;  and  from  this  second  percussion  there  results  a 
new  step  for  it,  if  we  may  be  allowed  to  use  the  ex- 
pression. 

However  numerous  or  varied  mav  be  the  motions  of 
the  medusae,  we  may  nevertheless  refer  them  all  to  these 
two  elements,  as  simple  as  they  are  easy  to  conceive.  Thus, 
if  one  of  these  animals  wishes  to  rise  from  the  bottom  of 
the  sea  to  the  surface,  it  fixes  itself  in  a  vertical  position, 
strikes  from  bottom  to  top,  and  rises  by  a  series  of  steps5 
or,  to  speak  less  metaphorically,  by  a  succession  more  or 
less  rapid  of  contractions  and  dilatations,  to  the  height 
which  it  wishes  to  attain.  If  it  wishes  to  change  the  di- 
rection of  its  route,  it  inclines   itself  s^  as   to   make  the. 

A  a  4  umbrella 
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umbrella  form  with  the  horizon  an  angle  more  or  less  ob- 
tuse;  and  in  this  riew  situation,  the  direction  of"  the  shock 
being  oblique,  like  that  of  the  resistance,  the  animal  is  it- 
self repelled,  and  moves  in  this  last  direction.  When  at  the 
surface  of  the  water,  the  vertical  position  ran  no  longer  have 
anv  effect  but  to  keep  the  zoophyte  in  its  place;  but  in 
order  to  change  it,  it  must  return  to  the  oblique  position. 
Tt  is  in  fact  in  this  last  tray  that  the  whole  of  the  medusa;, 
whose  bodies  are  gelatinous  and  orbicular,  swim  on  the 
surface  of  the  water  ;  their  umbrella  is  never  on  the  line  of 
the  horizon,  except  when  they  are  in  a  state  of  rest. 

The  mechanism  to  which  the  cquoreae  have  recourse  in 
order  to  redescend  to  the  bottom  of  the  sea,  is  still  more 
simple  than  the  various  motions  which  we  have  described. 
Their  substance  being  in  fact  of  a  greater  specific  gravity 
than  that  of  sea-water,  it  is  sufficient  for  them  to  contract 
strongly  in  order  to  sink  by  their  own  weight.  In  certain 
cases,  with  a  view  to  precipitate  their  descent,  they  turn 
round  in  such  a  manner  as  to  make  the  lower  part  of  the 
umbrella  uppermost;  and  in  this  position  they  execute  the 
same  motions  as  when  they  rise  to  the  surface. 

Melhods  of  discovering  and  seizing  their  prey. — All  these 
evolutions  of  the  equoreae  have  for  their  essential  object 
the  seizing  of  their  food  ;  and  although  less  favoured  in 
this  respect  than  the  medusae  which  are  provided  with 
arms,  they  have  nevertheless  received  from  nature  means 
as  various  and  powerful  for  assuring  themselves  of  the  suc- 
cess of  their  effects.  The  filiform  teutacula,  of  various 
lengths  and  more  or  less  numerous,  which  fringe  the  um- 
brella, are  endowed  with  the  most  exquisite  sensibility  :  al- 
ways in  full  activity  around  the  animal,  they  eagerly  seize 
the  prey  which  they  stand  in  need  of:  they  wrap  their  ten- 
tacufa  around  it,  and  carry  it  towards  the  aperture  of  the 
stomach,  which  dilates  while  the  fringes  or  filaments 
around  if  attack  the  victim,  and  it  is  speedilv  engulfed  in 
the  fatal  cavity. 

To  these  prehensile  weapons  some  species  of  equoreae 
perhaps  add  that  burning  causticity  which  distinguishes, 
several  other  iredusre,  but  none  of  those  observed  by  us 
appeared  to  enjoy  this  remarkable  property. 

The  food  or  the  equoreae  is  probably  in  a  great  mea- 
sure composed  of  those  myriads  of  gelatinous  animalcules 
which  float  on  the  ocean  ;  and  the  investigation  of  which, 
although  but  recently  begun,  has  alreadv  unveiled  so  many 
wonders,  and  thrown  to  such  a  distance  the  boundaries  of 
animal  existence  and  organization  ;  the   umphicnrla  eano- 

rta. 
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rear,  the  mesonema,  and  the  pfiosphorifera  must  at  least 
be  of  this  description :  it  seems  impossible,  in  short,  that 
the  confined  stomach  of  these  zoophytes  can  receive  any 
thing  else  than  animalcules ;  the  feebleness  and  shortness 
of  the  tentacula  in  the  above  species  support  this  pre- 
sumption :  with  respect  to  those  equore«e  whose  stomach 
is  broad  and  deep,  they  have  no  hesitation,  as  we  have 
actually  observed,  in  devouring  the  largest  species  of  he- 
roes, of  salpas,  and  even  to  the  small  pelagian  fish  which 
live  habitually  among  the  fuci. 

Digestive  system. — No  organ  seems  less  adapted  to  per- 
form the  most  important  functions  of  life,  than  the  sto- 
mach or  the  zoophytes  in  question  :  of  a  soft  and  gelati- 
nous substance,  of  great  tenuity  in  its  coats,  of  an  extreme 
delcacy  in  its  texture,  it  seems  to  be  equally  incapable  of 
retaining  or  digesting  the  animals  which  it  has  received. 
Our  uncertainty  increases  the  further  we  penetrate  into  this 
singular  cavity.  Nowhere  can  the  eye,  even  with  the  best 
optical  instruments,  discover  any  trace  of  those  numerous 
suckers  which  we  shall  have  occasion  to  describe  in  another 
place,  and  which  fringe  the  bottom  of  the  stomach  of  se- 
veral other  medusae :  all  that  we  can  see  in  that  of  the 
cquoreae,  is  that  it  is  lubricated  in  all  its  points  bv  a  kind 
of  gastric  juice  slightly  viscous  to  the  touch,  and  which 
when  we  apply  it  to  the  tongue  immediately  produces  a 
transient  sensation  of  pain  and  heat.  Whatever  may  he 
the  nature  of  this  important  fluid,  which  we  shall  have 
frequent  occasion  to  mention  in  our  general  historv  of  the 
medusae,  it,  seems  to  be  certain  that  it  performs  the  chief 
part  in  the  digestive  system  of  the  equoreae  :  it  is  by  means 
of  it  that  the  substance  of  the  animals  surprised  bv  these 
zoophytes  is  more  particularly  attacked:  it  is  this  which 
penetrates,  dissolves,  and  decomposes  them. 

Nutrition. — -  After  having  undergone  this  first  kind  oi 
alteration,  the  food  is  probably  carried  into  a  general  sy- 
stem of  absorption  and  interna!  circulation,  where,  bv  new 
modifications,  it  ends  by  beins:  assimilated  with  the  sub- 
stance of  the  equoreie  ;  but  ali  the  agents  in  this  double 
office  elude  our  research.  We  cannot  discover  absorbent 
pores,  nor  any  other  vessels  than  tho?e  which  fringe  the 
inferior  surface  of  the  umbrella,  and  which  seem  to  serve 
the  purposes  of  respiration,  a^  we  shall  soon  find.  Besides, 
these  last  vessel*  are  absolutely  simple,  and  we  do  not  dis- 
cover any  branch  which  is  detached  from  them  hi  order 
to  penetrate  the  substance  of  the  animal. 

UmettiioaSs — Whatever  may    be  the  nutri- 
tive 
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tive  system  of  the  equoreae,  it  seems  to  be  of  considerable 
energy;  for,  independently  of  the  rapid  growth  and  of  the 
large  dimensions  which  these  animals  may  attain,  there  is 
a  peculiarity  in  their  history  which  supposes  a  force  of  re- 
paration and  of  assimilation  very  powerful. 

Excretions. — Ir  we  put  one  of  these  zoophytes  into  a 
vessel  filled  with  several  litres  of  pure  sea-water,  the  trans- 
parency of  the, liquid  is  soon  disturbed;  glarey  rlakes  be- 
come visible  in  all  part-  of  the  water;  they  increase  so  ra- 
pidly, that  in  a  very  short  time  we  sec  the  animal  expire- 
in  the  midst  of  the  excretions  which  he  has  furnish*  d.  If 
we  take  care  frequently  to  renew  the  water  of  the  vessel, 
the  medusa  will  preserve  all  its  activity;  but  so  great  at  all 
times  is  the  abundance  of  the.  viscous  matter  which  tran- 
sudes from  all  parts  of  its  body,  that  the  twentieth  portion 
of  water  will  be  altered  by  it  as  speedily  as  the  first.  \\  hat 
can  be  the  excretory  ducts  of  so  extraordinary  a  kind  of 
transpiration  ?  We  have  not  been  able  to  discover  any 
thing*  satisfactory  on  this  head;  and  the  solution  of  the 
problem  is  the  more  difficult,  because  the  substance  of  the 
umbrella  seems  to  be  more  completely  foreigu  to  vascular 
organization^  than  such  an  excretion  would  seem  to  re- 
quire. 

i  ntrcctihility. — In  treating  of  the  locomotion  of  the 
equorece,  we  have  only  said  a  single  word  of  the  force  of 
contraction  which  essentially  characterizes  all  the  animals 
of  the  great  family  of  the  medusa*:  we  shall  on  a  future 
occasion  ic.-ert  to  the  subject  of  the  principal  seat  and  the 
agents  of  this  valuable  faculty  :  it  is  under  a  point  of  view- 
completely  novel  that  we  arc  about  to  consider  it  in  the 
following  account  of  our  investigations,  and  of  the  dis- 
covery which  we  think  we  have  made  in  this  respect. 

Respiration. — The  con  tract  ibility  in  question  is  mani- 
fested bv  a  phenomenon  so  striking;  that  it  is  not  astonish- 
ing that  nu^t  writers  have  made  particular  mention  of  it. 
All  are  agreed  in  assinnimj;  a  peculiar  system  of  locomo- 
tion and  progression  to  the  alternate  contractions  and  di- 
latations of  these  zoophytes.  This  assertion  is  doubtless 
correct,  and  the  de-tails  which  we  have  ourselves  given  on 
this  subject  cannot  leave  any  reasonable  doubt  as  to  this  es- 
sential point  of  the  history  of  the  medusas.  But  arc  these  mo- 
tions, so  constant  and  so  regular,  exclusively  dedicated  to 
this  last  function  r  This  is  the  problem  which  we  shall  try 
to  resolve. 

If  we  observe  any  medusa  on  the  surface  of  the  sea, 
and  under  any   uiveii  circumstances,   we  see  it   alternately 

contract 
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contract  and  dilate  its  umbrella.  If  we  study  the  relation 
between  these  oscillations  and  the  progression  of  the  zoo- 
phyte, we  shall  soon  find  that  in  some  cases,  and  even 
when  they  are  mosi  lively,  these  osciliations  are  not  fol- 
lowed by  anv  removal  of  the  animal  who  makes  them  :  if 
we  remove  the  medusa  from  the  sea,  and  place  it  in  a 
glass  vessel  sufficiently  provided  with  fresh  sea-water,  and 
the  diameter  of  which  is  such  in  proportion  to  the  size  of 
the  umbrella  that  progression  is  physically  impossible,  the 
oscillations  will  nevertheless  take  place  with  the  same  ap- 
pearances as  when  the  medusa  swam  at  large  on  the 
waves.  If  the  animal  descends  to  the  bottom  of  the  ves- 
sel, and  attaches  itself  to  it,  still  in  this  last  case  the  same 
motions  will  be  continued;  and  although  less  energetic  in 
appearance,  they  will  alwavs  present  the  characters  of  this 
regular  succession  which  we  have  indicated.  If  we  remove 
the  zoophvte  from  its  natural  element,  and  place  it  on  the 
hand,  on  a  table,  on  a  sttm,  or  any  other  solid  bodv,  it 
will  still  continue  to  move:  the  oscillations  will  doubtless 
appear  more  feeble,  because  the  organs  which  cause  them 
will  be  as  it  were  pressed  under  the  weight  of  the  bodv, 
but  thev  will  not  be  less  constant  01  less  regular  :  if,  with, 
certain  precautions  to  be  afterwards  mentioned,  we  cut 
into  several  piece*  the  umbrella  of  a  medusa,  each  of  the 
slices  will  continue  to  move  for  some  time. 

If,  after  having  ascertained  the  existence  of  these  oscilla- 
tions under  all  the  relations  which  we  have  indicated,  the 
observer  endeavours  to  ascertain  how  far  their  motions  are 
regular,  he  will  soon  be  convinced  that  the  contractions 
and  dilatations  are  isochronous,  i.  e.  that  equal  intervals  of 
time  correspond  with  equal  numbers  of  each  of  them  ;  that, 
in  similar  ci-cumstances,  the  quantitv  of  these  oscilla- 
tions is  the  same  for  individuals  of  analogous  proportions; 
that  it  is  greater,  everv  thfrig  being  similar  in  other  re- 
spects, as  the  animals  of  each  species  are  smaller  and  pro- 
bably ymmger ;  that  these  pulsations  become  less  frequent 
and  feebler  in  proportion  as  the  vita!  energy  of  the  animal 
diminishes  ;  but  that,  in  this  last  case  also,  thev  preserve 
their  isochronous  motion,  that  thev  continue  even  some 
time  after  the  genera!  death  of  the  individual,  and  that 
they  may  be  kept  up  or  excited  by  various  physical  and 
ch*emical  agents. 

Spallanzani  had  alreadv  made  the  greater  part  of  theze 
experiments;  aftd  although  at  the  time  we  were  ctrancrers 
to  the  labours  of  this  great  matij   \vc  were  led  to  the  same 

results. 
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results,  by  the  observation  of  several  thousands  of  medusa 
of  various  kinds  collected  in  different  seas. 

Now  we  may  venture  to  ask  physiologists,  how  they  can 
conceive  that  ^o  many  eminent  characters,  that  so  much 
order  and  regularity,  can  belong  exclusively  to  this  same 
system  of  locomotion,  which  in  all  the  other  families  of 
animals  seems  to  require  from  nature,  and  to  have  actuallv 
received  from  her,  the  greatest  mobility  in  its  principle,  the 
greatest  anomaly  in  its  developments,  the,  greatest  inde- 
pendence and  ver>atility  in  its  immediate  agents  ?  How 
can  we  in  fairness  refuse  to  acknowledge  the  numerous 
characters  which  we  have  indicated,  a  true  system  of  gene- 
ral contractibility,  the  locomotion  of  which  is  in  truth  one 
of  the  most  sensible  results,  but  which  seems  to  belong  in 
a  still  more  important  manner  to  the  very  essence  of  the 
life  of  the  medusae  ( 

If,  in  short,  v\e  glance  at  the  numerous  series  of  beings 
which  compose  the  animal  kingdom,  uc  soon  find  that, 
whatever  may  be  the  differences  of  forms  and  of  organi- 
sation which  they  affect,  all  of  them  have  nevertheless  a 
certain  number  of  common  functions,  without  the  union 
of  which  their  existence  would  be  as  it  were  impossible 
to  conceive.  In  the  more  perfect  animals,  each  of  these 
grand  functions  has  its  peculiar  seat,  its  distinct  organs, 
and  particular  jaws ;  but  this  could  not  be  the  case  with 
those  anomalous  species  on  which  nature  seems  in  a  great 
measure  to  have  attempted  some  huge  animal  creations  : 
the  singular  substance  of  these  less  perfect  species,  the 
homogeneousness  of  their  texture,  the  simplicity  of  their 
organization,  reduced  to  the  first  element  of  life,  every 
thing  in  them  opposes  the  distinction,  and  above  all  the 
multiplicity  of  the  organs.  Subordinate  from  that  mo- 
ment to  common  agents,  the  functions  most  essential  to 
existence  may  be  easily  mistaken ;  because  they  are  con- 
founded in  their  effects,  as  in  the  principle  which  deter- 
mines them,  and  which  supports  them. 

This  principle  seems  to  be,  in  the  medusae,  the  very  con- 
tractibihtv  in  question.  Who  is  there,  in  fact,  who  can- 
not see  how  favourable  these  motions,  so  continuous  and 
so  regular,  of  systole  and  diastole,  are  to  the  circulation  of 
liquids  in  the  most  delicate  vessels  of  the  umbrella?  How 
greatly  do  they  aid  digestion  and  nutrition  !  How  great  is 
their  influence  over  the  abundant  secretions  just  men- 
tioned !  How  great,  in  short,  is  their  analogy  with  these 
movements  of  inspiration  and  expiration,  which  are  exhi- 
bited 
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bited  to  us  by  most  of  the  other  productions  of  the  animal 
kingdom  1 

In  both  cases,  the  progress  of  the  phenomena  is  simi- 
lar, their  modifications  are  comparable,  and  their  results 
are  equally  useful  and  equally  indispensable  to  the  preserva- 
tion of  the  beings  which  produce  them.  In  this  way,  by 
the  play  of  their  lungs  and  gills,  the  mammifene  and 
fishes  can  renew  the  portion  of  air  or  liquid  which  sur- 
rounds or  penetrates  them  :  in  the  same  way  also,  bv  alter- 
nate contractions  and  dilatations  of  their  umbrella,  the 
medusas  have  the  faculty  of  replacing  by  means  of  new 
water  that  which  is  immediately  in  contact  with  them  ; 
and  this  change  is  perhaps  still  more  indispensable  to  them 
than  to  the  animals  with  which  we  compare  them  in  this 
respect.  The  abundance  of  their  excretions  is  in  effect  so 
considerable,  nature  is  SQ'particular  in  this  respect,  that 
they  could  not  live  long,  and  they  would  actually  die  in  the 
purest  sea-water,  if  we  neglected  to  change  it  very  often. 

We  think  there  ought  to  be  no  hesitation,  therefore, 
after  the  important  facts  which  we  have  established,  in 
granting  to  the  oscillations  of  the  medusas,  independently 
of  the  locomotive  power,  which  is  their  peculiarity,  two 
other  analogous  functions ;  the  one  being  the  svstem  of 
general  contractibility,  the  other  that  of  the  respiration  of 
the  most  perfect  animals. 

This  interesting  analogy  does  not  seeai  to  have  escaped 
the  ancients:  at  least  we  may  conjecture  thus  much  from 
the  Greek  names  of  Hall  Pleumon,  F teaman  Alios,  Fneu- 
77ion  Thahssios,  Pncurncn  Thalastios,  Pneumon  Thalattios, 
by  which  Aristotle,  Dioscorides,  Kiranides-Kirani,  and 
some  others  have  designated  the  medusas.  The  Romans  also 
gave  the  denomination  of  Pmlmo  mariniis  to  these  same 
zoophytes,  a  name  which  has  since  been  used  by  modern 
authors;  such  as  Gyliius,  Massarius,  Ruellius,  Cordus, 
Rivius,  Belen,  Matthiolus,  Aldrovandus,  and  Merret.  The 
Italian  naturalists  call  the  medusa  Pohnone  mari7io,  and 
the  Eng'ish,  Dutch,  and  Germans,  know  it  by  the  name 
of  Sea- lungs.  The  Pcumon  mar  in  of  the  French  authors 
refers  to  the  same  idea;  which  rests  on  facts  so  simple, and 
on  a  comparison  so  natural,  that  it  can  scarcely  be  con- 
ceiveduhat,  among:  the  manv  eminent  naturalists  who  have 
recently  written  on  the  medusae,  none  have  directed  their 
attention  to  this  curious  pari  of  their  history.  Spallanzani 
himself  dees  not  appear  to  have  even  suspected  the  inter- 
esting connexion  in  question. 

Every 
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Every  thing  that  has  been  now  advanced  as  to  the  respi- 
ration of  the  medusa*,  supposes  that  there  does  not  exist 
in  them  any  kind  of  apparent  respiratory  organ,  and  this 
in  fact  is  the  case  with  the  greatest  part  of  these  lingular 
animals-,  there  are  several,  however,  which  form  an  im- 
portant exception  to  this  rule,  and  which  are  evidently  pro- 
vided with  gills  more  or  less  perfect.  The  etjuorex-  in  this 
respect  present  a  -et  of  very  curious  observations,  In 
fact,  in  those  which  constitute  our  lira  sub  genus,  ue 
see  at  first  a  singular  circle  of  simple  lines,  which  we 
have  described  in  another  place,  and  which  are  to  he 
met  with  in  a  very  small  number  of  other  medusae  ;  soon 
these  lines  extend,  develop,  and  are  transformed  into  fol- 
licules, and  into  folds  so  numerous,  so  delicate  and  flexi- 
ble, that  we  cannot  longer  doubt  that  they  perform  au  im- 
portant part  in  the  history  of  those  animals  which  have 
received  them  from  nature  ;  and  when,  upon  a  closer  in- 
spection of  these  organs,  we  discover,  as  Forskahi  has  al- 
ready done,  that  these  follicules  are  susceptible  on  being 
brought  together  in  pans  of  forming  a  multitude  of  canals, 
through  which  water  may  circulate  from  the  edge  of  the 
umbrella  to  the  base  ol  the  stomach,  it  is  very  sceptical 
not  to  regard  these  innumerable  follicules  as  ^o  mam  true 
branchiae,  perfectly  analogous  in  their  structure,  distribu- 
tion, and  use,  to  those  of  several  other  marine  animals. 

Thus,  it  is  not  onlv  upon  a  numerous  and  incontestable 
series  of  analogies  that  the  fact  of  the  respiration  of  the 
medusae  is  founded  ;  the  very  existence  of  the  organs  ao- 
proprialed  to  this  function  cannot  leave  any  reasonable 
doubt  as  to  the  important  discovery  which  we  have  made. 
We  may  even  add,  in  order  to  remove  all  kind  of  uncer- 
tainty as  to  this  grand  fact  in  natural  history,  that  there 
are  species  of  medusae  of  an  organization  still  more  com- 
plex than  those  above  described,  and  in  which  we  may 
easily  follow  all  the  details  of  the  respiratory  system.  Such 
are  among  others  the  rkizosiomes}  the  aureiiits,  the  a;a- 
nece,  the  chrysaora>,  and  most  of  the  other  polystomc 
medusae.  When  we  come  to  speak  of  these  last,  we  shall 
exhibit  in  a  scries  of  engravings  ©very  part  of  the  mecha- 
nism of  this  important  function,  of  winch  the  cquorcae 
furnish  but  an  imperfect  illustration. 

[To  be  contain 

Lxvr.  ife- 
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To  the  Right  Hon.  Rtchard  Ryder,  principal  Secretary  of 
Slate,  Home  Department,  &"fc.  &c.  &c 

T  National  Vaccine  Establishment,  March  7,  1811. 

he  Board  of  the  National  Vaccine  Establishment 
have  the  honour  of  submitting  to  your  consideration  a 
statement  of  their  proceedings  during  the  year  1810. 

They  have  to  report  to  you,  that  the  surgeons  of  the  nine 
stations  established  in  London  have  vaccinated  during  the 
last  year  3,108  persons,  and  that  23,36-2  charges  of  vaccine 
Ivmph  have  been  distributed  to  various  applicants  from  all 
pans  of  the  kingdom;  being  an  excess  of  nearly  one-third 
in  the  number  of  persons  vaccinated,  and  in  the  number  of 
charges  of  lymph  distributed,  above  that  of  the  preceding  year. 

They  have  further  to  report,  that  no  case  of  failure  has 
occurred,  in  any  individual  vaccinated  by  the  surgeons  of 
the  nine  stations,  since  the  commencement  of  this  establish- 
ment;  that  the  few  instances  of  failure,  submitted  from 
other  quarters  to  the  investigation  of  this  board  in  the  last 
year,  have  been  asserted  without  sufficient  proof;  that  such 
reports  of  failure  as  have  been  received  from  the  country, 
have  been  ascertained  to  rest  upon  imperfect  evidence. 

They  have  great  satisfaction  in  being  able  to  state  the 
favourable  result  of  vaccination  in  the  Royal  Military 
Asylum  for  the.  Children  of  Soldiers;  and  in  the  Foundling 
Hospital.  At  the  establishment  of  the  former  of  these 
charities,  in  the  year  1S03,  vaccination  was  introduced,  by 
order  of  government;  and  it  continues  to  be  practised  at 
the  present  time.  During  the  whole  of  this  period,  this 
institution,  which  contains  more  than  eleven  hundred  chil- 
dren, has  lost  but  one  of  them  by  small-pox,  and  that  in- 
di.vid.ual  had  not  been  vaccinated,  in  consequence  of  haying 
been  declared  by  the  mother  to  have  passed  through  the 
^nail-pox  in  infancy.  In  the  latter  institution,  iin  death 
has  occurred  by  small  pox,  since  the  introduction  of  vac- 
cination in  the  rear  1  SO  1  ;  from  which  period,  every  child, 
has  been  vaccinated  on  its  atlm.issfon^tq  the  charily;  ana 
in  no  instance  has  the  preventive  rower  or  vaccination  bee;, 
discredited,  although  many  of  the  children  have  been  re- 
peatedly inoculated  with  the  matter  of  sjna!!-poxs  and  been 
submitted  to  the  influence  of  its  contagion. 

They  have  also  the  [satisfaction  of   being  able   to   s'fs 
Jhat  simiTar   success  hasau-;.         the    practice   of  vaccina- 
te Lying-ii  -  /  at  Manchester,     '.'•...'-... 

snace 
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.•pace  of  nine  years,  more  than  nine  thousand  persons  have 
beca  effectually  vaccinated  ;  and  that  by  a  report  received 
from  Glasgow,  it  appears,  that  of  fifteen  thousand  five 
hundred  persons  w»ho  have  undergone  vaccine  inoculation 
in  that  cily  during  the  last  ten  years,  no  individual  has 
been  known  to  have  been  subsequently  affected  with  small- 
pox. 

It  is  with  a  very  different  feeling  that  the  board  are  in- 
duced to  call  your  attention  to  the  number  of  deaths  from 
small- pox,  announced  in  the  bills  of  mortality  of  the  year 
tslO,  amounting  to  1,198,  which,  although  great,  is  con- 
siderably less  than  it  had  been  previously  to  the  adoption 
of  that  praciice. 

The  board  are  persuaded  that  this  mortality  has  arisen 
from  contagion  having  been  propagated  by  inoculated  per- 
sons, of  the  poorer  class,  whose  prejudices  against  vacci- 
nation are  kept  alive  by  false  and  mischievous  hand-bills, 
denouncing  various  imaginary  and  feigned  diseases  against 
all  those  who  have  undergone  vaccination  :  and  the  board 
have  reason  to  believe,  that  these  bills  are  issued  by  per- 
sons, in  several  parts  of  London,  who  derive  emolument 
from  small-pox  inoculation. 

The  board  have  been  induced,  by  these  considerations, 
to  address  the  information  contained  in  the  preceding  para- 
graphs to  the  committees  of  charity-schools;  and  to  sub- 
mit to  them  the  propriety  of  introducing  vaccination  into 
their  respective  establishments,  and  among  the  poor  ill 
general. 

Besides  the  duty  of  superintending  the  practice' of  vac- 
cination in  London,  they  have  been  engaged  in  an  exten- 
sive correspondence  with  several  vaccine  establishments  in 
the  provincial  towns;  and  they  acknowledge  with  pleasure, 
the  readiness  with  which  many  of  these  bodies  have  com- 
municated information. 

From  these  sources,  Tbey  are  enabled  to  state,  that  the 
practitioners  of  the  highest  respectability  in  the  country 
have  been  earnestly  engaged  in  promoting  the  practice  of 
vaccination,  by  the  weight  of  their  authority  and  example: 
That  in  the  principal  county  towns,  gratuitous  vaccination 
of  the  poor  is  practised,  either  at  public  institutions,  or  by 
private  practitioners,  on  an  extensive  scale :  That,  among 
the  superior  classes  of  society  in  the  country,  vaccination 
is  very  generally  adopted  :  That  the  prejudices  of  the  lower 
orders,  excited  against  the  practice  by  interested  per«<  ns, 
still  e.vist,  but  appear  lo  be  gradually  yielding  to  a  convic- 
tion of  its  benefit. 

The 
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The  information  received  from  Scotland  is  of  a  tery 
favourable  nature,  and  it  will  appear  from  the  annexed  Re- 
ports of  the  College  of  Physicians;  the  College  of  Sur- 
geons of  Edinburgh,  and  of  the  Faculty  of  Physicians  and 
ons  of  Glasgow,  that  the  practice  of  vaccination  is 
universal  among  the  higher  orders  of  society;  and  that,  in 
the  opinion  of  these  Teamed  bodies,  the  mortality  from 
small-pox  has  decreased  in  proportion  as  vaccination  has 
advanced  in  that  part  of  the  united  kingdom. 

The  Reports  of  the  Vaccine  Establishment  instituted  at 
Dublin,  under  the  patronage  of  the  Lord  Lieutenant,  state, 
ihat  vaccination  continues  to  make  progress  in  that  city, 
and  in  Ireland  generally;  and  that  the  prejudices  against  it 
are  subsiding. 

The  board  have  also  received  verv  favourable  accounts  of 
the  progress  of  vaccination  in  India;  and  they  have  the 
honour  to  subjoin  a  Statement,  from  which  it  appears,  that 
bv  vaccination  the  ravage  of  small-pox  has  been  repeatedly 
prevented,  and  the  disorder  exterminated  in  the  Island  or. 
Ceylon. 

The  board,  guided  by  the  inferences  which  facts  re- 
ported to  them  from  undoubted  authority  and  actual  obser- 
vations have  furnished,  declare  their  unabated  confidence 
in  the  preventive  power  of  vaccination,  and  their  satisfac- 
tion with  the  gradual  and  temperate  progress  by  which  this 
practice  is  advancing  ;  that  the  local  and  constitutional  ma- 
ladies, which  frequently  follow  the  small-pox,  rarely  (if 
ever)  succeed  to  vaccine  inoculation;  that  it  produces  nei- 
ther peculiar  eruptions  nor  new  disorders  of  any  kind; 
and  that  thev  are  of  opinion,  that  by  perseverance  in  the 
present  measures,  vaccination  will  in  a  few  years  become 
generallv  adopted. 

The  board  have  great  pleasure  in  stating  that  the  money 
granted  by  parliament  during  the  last  session  has  been 
sufficient  to  defray  the  expenses  of  the  year  1S10;  and 
they  are  of  op;ni  in  that  the  ?aiue  sum  will  be  adequate  to 
the  expenditure  of  the  current  vear. 

By  order  of  the  Board,  L.  Pepys, 

James  Hervey,  Register.  President. 


Appendix  to  the  REPortT//om  the  National  Vaccine 

Esfailishment ; — viz. 
The  Report  of  The  College  of  Physicians  of  Edinburgh, 
The  Report  of  The  College  and  Corporation  of  Surgeons, 
Edinburgh. 
V0L27.  No.  157.  May  1S11,  B  b  The 
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The  Report  of  The  Faculty  of  Physicians  and  Surgeons 

of  Glasgow  :  with 
The  Report  also  from  The  Island  of  Ceylon. 


Excerpt  from  the  NfiNOTES  of  the  Meeltfig  bftfi'e  Royal 
College  of  Physicians  a/*  Edinburgh,  held&d  Feb.  lsi'i. 

A  letter  from  the  Board  of  the  National  Vaccine  Esta- 
blishment, to  the  Royal  College  of  Physicians  of  Edin- 
burgh, containing  queries  respecting  the  effects  which  the 
practice  of  inoculation  has  produced  in  Scotland,  and  re- 
questing information  particularly  upon  certain  points,  hav- 
ing been  considered,  the  Royal  College  of  Physicians  are  uf 
opinion, 

First,  That  the  practice  of  vaccination  has  rather  de- 
creased of  late  among  the  lower  orders,  owing  to  misrepre-- 
mentations,  prejudices,  and  ignorance  ;  hut  that  it  continues 
to  be  very  universally  adopted  by  the  other  classes  of  the 
community  in  Scotland. 

Secondly,  That  no  bad  effects  can  be  ascribed  to  vaccina- 
tion. 

Thirdly,  That  the  practice  of  vaccination  is  very  univer- 
sally approved  of  by  the  profession  in  Scotland. 

Fourthly,  That  the  small-pox  inoculation  has  been  rarely 
practised  of  late  in  Scotland,  and  only  with  the  view  of  as- 
certaining the  security  which  previous  vaccination  may  have 
afforded. 

Lastly,  That,  few  cases  of  natural  small-pox  have  occurred 
within  their  practice,  and  these  among  the  lower  orders 
only ;  and  they  are  persuaded  that  the  mortality  arising  from 
small-pox  has  very  greatly  decreased. 

Extracted  by 

Alex.  Boswell,  Clerk. 


Report  of  the  College  and  Corporation  ofSurgeons,  Edin- 
burgh. 

SIR^_y  am  desired  bv  the  Roval  College  and  Corporation 
of  Surgeons  ol  Edinburgh  to  acknowledge  the  receipt  of 
your  letter  of  the  7th  instant,  and  to  forward  the  following 
answers  to  the  queries  of  the  Board  of  the  National  Vaccine 
Establishment. 

Query  1st. — Docs  the  practice  of  vaccination  increase? 

Answer. — The  practice  of  vaccination  is  universal  among 
the  higher  orders  of  society  throughout  Scotland,  and  among 
the  lower  orders  it  daily  increases. 

Query 
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Ouerv  ed. — Is  it  the  opinion  of  the  College,  that  any 
bad"  effects  can  justly  be  attributed  to  vaccination  ? 

Answer. — It  is  the  opinion  of  the  College,  that  no  bad 
etFects  whatever  can  justly  be  attributed  to  vaccination. 

Ouerv  3d. — h  this  practice  approved  of  generally  by  the 
medical  profession  and  bv  the  public? 

Answer. — The  practice  of  vaccination  is  generally  ap- 
proved of  by  the  medical  profession  and  by  the  public 
throughout  Scotland.  There  is,  however,  observed  among 
the  lower  orders  of  the  community  a  degree  or.  apathy, 
which,  although  they  certainly  approve  of  the  practice,  pre- 
vents them  ironi  bringing  forward  their  children  for  vacci- 
nation, unless  urged  to  do  so  by  the  appearance  of  small- 
pox in  their  neighbourhood. 

Ouerv  4th. — To  what  degree  is  small-pox  inoculation 
practised  ? 

Answer. — The  Coileiie  know  of  very  few  instances  in 
which  small-pox  inoculation  has  been  practised  or  even  re- 
quired to  be  practised  by  any  of  its  members  during  the 
last  six  or  eight  years,  unless  as  a  test  of  perfect  vaccination. 
And  they  believe  that  the  same  is  generally  the  case  with 
the  medical  practitioners  throughout  Scotland,  except  in  a 
few  situations  in  which  small- pox  have  appeared,  and 
where  at  the  time  no  vaccine  matter  could  be  obtained. 

Query  last. — Has  the  mortality  from  small-pox  been 
observed  to  decrease  throughout  Scotland,  since  vaccination 
was  introduced  ? 

Answer. — As  bills  of  mortality  are  not  general  in  Scot- 
land, it  is  impossible  to  ascertain  the  proportion  of  deaths 
from  small-pox  ;  but  from  the  best  information  the  College 
have  been  able  to  obtain,  they  believe  that  the  mortality 
from  small-pox  has  greatlv  decreased  since  the  introduction 
of  vaccination.     I  have  the  honour  to  be,  sir, 

Your  most  obedient  and  most  humble  servant, 

A.  Gillespie, 

Edinburgh,  Dec   -C,  1810.  President  of  the  R.oyal  College  ar,d 

Corporation  of  Surgeons  of  Edinburgh. 

To  James  Moore,  Esq. 


Report   of  the  Faculty  of  Physicians   and  Surgeons  of 
Glasgow. 

Sir,— The  facultv  of  Physicians  and  Surgeons  in  Glas- 
gow, in  answer  to  your  queries,  beg  leave  to  observe, 
1st. — That  in  this  city  the  practice  of  vaccination  has 
B  b  -2  increased 
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increased  much  ;  for  in  the  greatest  number'of  families,  soon 
after  the  birth  of  a  child,  ft  is  now  almost  unitbrrrily  vac- 
cinated.    To  1 1 . i s  practice,  it  is  believed,  there  are  few  cx- 
,3  i;i  the  low  i 

2d. —  I  he  faculty,  from  their  experience,  art  of  opinion, 
that  no  l).id  effect?  can  he  justly  attributed  to  vaccination. 

3d. — The  practice  of  vaccination  is  ecrlerally  approved 
of  here  by  the  medical  profession,  ami  also  by  the  ptfoHc. 

4th. — Small-pox  inoculation  is  almost  never  practised 
here,  except  in  a  few  rare  instances  after  vaccination,  to 
satisfy  those  who  entertain  any  apprehension  of  the  person 
vaccinated  beirig  still  liable  to  the  small-pox. 

Lastly. — The  mortality  from  small-pox  has  greatly  de- 
creased in  this  place  since  the  introduction  of  vaccination,, 
and  also  throughout  Scotland. 

N.  B.  Since  the  middle  of  May  1S01,  till  this  date,  the 
Faculty  of  Physicians  and  Surgeons  have  been  in  the  practice 
of  gratuitously  vaccinating  in  their  hall,  once  a  week,  all 
who  come  there  with  that  view;  and  by  a  register  which  is 
kept,  find  the  number  vaccinated  in  that  way,  during  the 
above  period,  amounts  to  14,500;  and,  as  far  as  is  known, 
vaccination  in  all  these  has  succeeded. 

I  have  the  honour  to  he,  sir, 

Faculty-Halt, Glrtsgow;  Your  most  obedient  servant, 

fcn.lUan.  Robert  Freer, 

James  Monro,  Esq.  M  <  ;  o*  th-'  Faculty  of  Physician? 

Director  of  the  National  Vaccine  and  S»re**»* 

Establishment,  London. 


Report  from  the  Island  of  Ceylon. 

TO  THE  EDITOR  OF  THK  CEYLON  GOVERNMENT  GAZETTE. 

Sik, — T  bf.g  leave  to  subjoin,  for  more  general  informa- 
tion, an  abstract  of  the  number  of  patients  vaccinated  in 
the  different  districts  on  Ceylon,  during  isoy,  amounting 
to  25,697  ;  which  added  to  103,035,  the  number  vacci- 
nated in  former  years,  makes  a  total  of  128,732  persons 
who  have  been  officially  reported  to  me  by  the  respective 
superintendants  and  vaccinators,  as  having  regularly  passed 
through  the  vaccine  disease  since  its  first  introduction  into 
this  island  in  1802:  besides  a  few  others  inoculated  by  in- 
dividuals not  belonging  to  the  Vaccination  Establishment. 

Agreeable  to  the  best  information  I  have  been  able  to 
oinarn,  the  small-pox  has  not  existed  in  any  part  of  this 
island  since  February  1803,  till  October  last,  when  the  dis- 
ease 
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ease  was  brought  to  Jaffnapatnam  by  a  country  boat  from 
Quilon,  on  the  Malabar  coast.  The  contagion  spread  to  a 
few  individuals  who  had  not  been  vaccinated  in  the  Pettah 
of  Jaffnapatnam,  and  by  means  of  a  civil  prisoner,  was  in- 
troduced into  the  ja;l  at  that  place;  but  its  progress  there 
was  immediately  arresied  bv  the  removal  of  the  infected 
persons,  and  the  indiscriminate  vaccination  of  all  the  other 
prisoners. 

Bv  a  late  report  from  Mr.  Stutzer,  superinlendant  of  vac- 
cination at  Jaffnapatnam,  it  appears  there  were  onlv  six- 
individuals  ill  of  the  small  pox  in  that  district ;  and  it  has 
found  its  way  to  no  other  part  of  the  island,  except  Putlam, 
where  a  coolie  from  Jaffna  was  taken  ill  with  small-pox  in 
December  last,  but  has  since  recovered,  without  commu- 
nicating the  disorder  to  any  other  person. 

The  vaccine  disease  has  now  been  so  extensively  diffused 
throughout  this  island,  that  while  the  inoculations  continue 
so  numerous  as  at  present,  we  can  have  no  reason  to  ap- 
prehend that  the  cpiUagion  of  small-pox  will  ever  spread 
epidemically  in  any  part  of  the  British  possessions  on  Cev- 
lon;  and  its  occasional  appearance  here  has  the  good  effect 
cf  proving  the  preservative  efficacy  of  the  vaccine,  and  of 
rousing  the  natives  from  their  apathv  on  the  subject,  as  ex- 
emplified at  Jaffnapatnam,  where  1,830  people  have  been 
inoculated  during  the  last  two  months,  and  among  them 
several  Bramins,  men  and  women,  who  had  hitherto  de- 
clined submitting  to  the  operation. 

I  shall  only  add,  that  with  a  view  of  proving  the  perma- 
nency of  the  preservative  efficacy  of  cow-pox,  and  the  con- 
tinuance of  the  purity  of  the  virus  on  this  island,  Mr.  Stut- 
zer has,  at  my  request,  in  November  and  December  fast, 
inoculated  with  small-pox  matter  several  patients  who  had 
passed  through  the  vaccine  disease  in  ISOiand  in  ISOy,  all 
of  whom  have  resisted  the  contagion. 

O 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 
Colombo..  C4th  Jan.  1810,  Thomas  Christie, 

Medical  Sup.  General, 
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LXVII.   Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY. 

May  2. —  -L  he  conclusion  of  Mr.  Bell's  paper  on  the  mea- 
surement of  the  bones  of  the  head,  particularly  the  skull, 
was  read.  It  contained  some  observations  on  the  relative 
dimensions  of  the  different  parts  of  the  head,  with  reference 
to  the  mental  powers  of  the  individual,  all  oE  which  tended 
to  prove  that  some  positive  knowledge  might  be  attained  on 
this  subject,  and  that  the  figure  of  certain  exterior  organs 
does  undoubtedly  indicate  some  quality  of  mind  or  men- 
tal affections.  Mr.  Bell  compared  the  facility  and  -ad- 
vantages of  his  mode  of  measuring  the  .skull  over  that 
adopted  by  Camper,  Blumenbach,  and  others,  as  well  as 
its  superior  accuracy. 

On  the  gth  a  paper  by  Mr.  Brande  was  read,  detailing  a 
series  of  experiments  on  a  vegetable  wax  sent  from  the 
Brazils  to  Lord  Grenville,  and  by  his  lordship  handed  to 
Sir  Joseph  Banks  to  be  chemically  investigated.  Mr.  B. 
found  this  vegetable  substance  to  be  as  perfect  wax  and  fit  for 
every  purpose  as  that  of  bees,  except  that  he  did  not  suc- 
ceed in  his  efforts  to  bleach  it.  The  vegetable  wax  found 
by  Humboldt  in  Peru  was  the  product  of  a  large  tree  grow- 
ing on  very  elevated  situations  ;  but  it  contained  a  conside- 
rable portion  of  resin.  The  present  vegetable  wax  is  found 
on  middle-sized  trees  in  low  situations  in  Brazil,  and  is  per- 
ferfectly  free  from  resin;  it  is  as  combustible  and  fusible 
as  bees-wax,  and  may  be  used  for  the  same  purposes. 
The  natural  history  of  the  tree,  and  the  quantity  of  wax 
which  it  yields,  are  yet  unknown  ;  but  it  is  designed  to  in- 
vestigate these  further,  when  it  is  found  to  be  applicable  to 
domestic  use.  At  present  h  is  supposed  to  exist  in  such 
quantities  as  may  render  it  an  important  article  of  com- 
merce. 

On  the  1 6th  and  23d,  part  of  a  long  paper  by  Mi.  Tra- 
vers,  demonstrator  of  anatomy  in  Guy's  Hospital,  was  read, 
on  wounds  in  the  intestines.  The  author  related  a  series  of 
experiments  on  dogs,  the  intestines  of  which  were  wounded 
in  various  manners,  some  of  which  recovered,  and  were  af- 
terwards killed  to  ascertain  the  way  in  which"  the  punctures 
or  wounds  had  adhered  ;  others  died  of  the  wounds,  and  were 
then  dissected.  In  general,  it  appears  that  in  small  wounds 
of  the  intestines  there  is  no -extravasation,  and  that  the  in- 
cisions heal  very  rapidly  by  adhesion.  Much  of  this,  how- 
ever, depends   on   the  circumstance  whether  the  wound  be 
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longitudinal  or  horizontal,  so  that  that  the  peristaltic  mo- 
tion may  nut  obstruct  the  natural  progress  of  adhesion.  It' 
the  mucous  membrane  likewise  be  punctured,  inflammation 
and  not  adhesion  takes  place. 

ROVAL  INSTITUTION. 

Mr.  Davifs  Lectures  on  Geology. — No.  I. 

Air.  Davy,  after  some  introductory  observations,  pointed 
out  two  distinct  arrangements  of  rocks — one,  characterized 
by  a  crystalline  texture,  by  a  stratification  approaching  to 
the  perpendicular  in  its  direction,  and  by  a  total  want  of 
organic  remains;  the  other,  known  by  the  horizontal  posi- 
tion of  its  strata,  and  by  the  intermixture  of  petrifactions 
and  water-worn  stones.  The  first  arrangement  constitutes 
the  primary  class  of  rocks,  and  the  last  the  secondarv.  Both 
are  traversed  by  veins,  which  were  formerly  empty  fissures, 
but  are  now  filled  up,  and  become  the  repositories  of  me- 
tallic ores.  As  the  same  rocks,  in  all  pans  of  the  globe, 
are  similarly  associated,  and  contain  similar  metallic  de- 
posits, their  relations  and  transitions  form  the  most  impor- 
tant part  of  geology. 

Mr.  Davy  showed  the  excellence  of  the  present  order  of 
things,  and  that  the  irregularities  of  the  surface  of  the  earth 
were  wise  contrivances.  He  pointed  out  the  changes  to 
which  rocks  are  at  present  liable  i'roni  the  action  of  the  air, 
sun,  and  the  vicissitudes  of  the  seasons,  and  noticed  the 
operations  counteracting  this  destructive  process,  such  as 
the  formation  of  islands  at  the  mouths  of  river>,  vast  pro- 
ductions of  coral,  and  islands  the  result  of  submarine  fires  y 
and  he  showed  that  the  degradation  of  the  solid  rock  itself 
had  beneficial  consequences — ;hat  it  gave  rise  to  new  soils, 
to  the  fertilization  of  barren  tracts,  to  the  filling  up  of 
lakes,  &c. 

Mr.  Davy  deferred  the  examination  of  the  different  hy- 
potheses advanced  respecting  the  past  alterations  of  the 
globe  to  the  concluding  part  of  his  course.  The  two  prin- 
cipal hypotheses  arc  the  Plutonian  and  Neptunian.  Ilooke 
•  tarted  the  lirst,  in  which  our  continents  arc  supposed  to  be 
in  a  continual  state  of  decay  and  of  renovation,  the  agencies 
of  the  elements  being  the  destructive  powers,  and  the  ac- 
tion of  a  great  central  fire  on  t lie  detrition  of  our  land  ac- 
cumulated in  the  bed  of  the  'ocean,  the  renovating  power. 
The  central  fire,  its  principal  engine,  has  been  the  object 
of  great  objection. 

Mr.  Davy  rtmaikcd,  that  the  source  oi  tins  imaginary 
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fire  might  be  attributed  to  the  existence  of  the  earths  in. 
their  metallic  state  in  the  interior,  acted  on  by  air  and 
water,  and  thus  supplying  fuel,  and  that  the  reproduc- 
tion of  these  metals  might  be  owing  to  internal  electri- 
cal currents.  In  the  Neptunian  hypothesis,  water  is  the 
general  solvent,  and  supplies  the  place  of  fire  in  the 
Plutonian;  and  our  continents  are  supposed  to  be  derived 
from  a  fluid  chaos,  the  primary  rocks  by  crystallization 
and  deposition,  and  the  secondary  by  a  simple  deposition 
at  a  later  period,  after  the  sea  was  stocked  with  inhabitants. 
Beside  these  two,  many  others  have  been  resorted  to.  Leib- 
nitz and  Whiston,  for  instance,  imagined  a  comet  to  have 
been  concerned  in  producing  the  present  appearance  of 
things,  by  elevating  the  ocean,  inundating  the  continents, 
and  by  heating  its  waters  giving  them  new  solvent  powers. 
Mr.  Davy  pointed  out  two  grand  circumstances  con- 
nected with  this  inquiry;  1st,  Alterations  produced  in  se- 
condary rocks  by  causes  acting  from  above,  such  as  the 
opening  of  valleys,  the  sweeping  away  of  strata,  &c.  with- 
out the  parallelism  of  the  remaining  strata  being  altered, 

2dly,  The  derangement  of  the  primary  rocks  by  causes  ap- 
parently acting  from  below.  He  asserted  that  more  than 
one  system  of  causes  was  necessary  to  account  for  all  the 
phenomena,  and  that  the  practice  of  assigning  them  all  to 
one  was  faulty  :  he  advanced  several  illustrative  instances 
in  which  unity  of  effect  is  the  result  of  a  variety  of  causes. 

Mr.  Davy  recommended  to  those  who  wished  to  become 
acquainted  with  geology,  the  examination  of  geological  col- 
lections, and  the  perusal  of  geological  writings"  particu- 
larly of  those  enlightened  observers,  De  Saus.-r.re,  Dolomieu, 
Humboldt,  and  Jameson. 

He  stated  that  the  science,  independent  of  the  healthy 
employment  it  gives  to  the  mind,  is  of  great  importance  in 
a  practical  point  of  view  ;  thai  it  very  nearly  concerns  the 
miner,  engineer,  and  drainer,  and  even  the  farmer  and 
architect — that  it  discloses,  a  variety  of  indications  highly 
useful  in  their  respective  pursuits: — to  t!  e  miner,  the  rock's 
containing  metallic  veins  and  coals  ;  to  the  engineer,  the 
association  cf  I  ard  rocks  with  soft  5  to  th<  drainer,  the  in- 
teibccti  ju  of  a  country  by  hard  dyke?,  or  veins  impermeable 
to  water;  to  the  tanner,  the  hist  places  for  iin.lmr  lime- 
stone, marl,  and  clay;  at  !  to  the  architect,  the  mos.  dura- 
ble stones  for  buildings  :  and  he  mentioned  several  instances 
et  the  serious  evils  arising  from  a  want  of  geological  know- 
ledge. 
"The  person  who  is  attached  to  geological  inquiries,"  says 

Mr.  Davy, 
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Mr.  Davv,  "  can    scarcely   ever  want   objects   of  employ- 
ment and  of  interest. 

M  The  ground  on  which  he  treads,  the  country  which  sur- 
rounds him,  and  even  the  rocks  and  stones  removed  from 
their  natural  position  by  art,  are  all  capable  of  affording 
some  decree  of  amusement — arid  every  new  mine  or  quarry 
that  is  opened,  every  new  surface  of  the  earth  that  is  laid 
bare,  and  every  new  country  that  is  discovt  red,  offers  to  him 
novel  sources  of  information. 

"  In  travelling,  he  is  interested  in  a  pursuit  which  must 
constantly  preserve  the  mind  awake  to  the  scenes  presented 
to  jt — and  the  beaUty,  the  majesty,  and  the  sublimity  of  the 
great  forms  of  nature,  must  necessarily  be  enhanced  by  the 
contemplation  of  then-  order,  their  mutual  dependence,  their 
connexion  as  a  whole. 

"The  imagery  of  a  mountain  country,  which  is  the  very 
theatre  of  the  science,  is  in  almost  all  cases  highly  impres- 
sive and  delightful ;  but  a  new  and  a  nobler  species  of  en- 
joyment arises  in  the  mind,  when  the  arrangement  in  it, 
its  uses,  and  its  subserviency  to  life  are  considered. 

"To  the  geological  inquirer,  every  mountain  chain  offers 
decided  proofs  of  the  great  alterations  that  the  globe  has 
undergone." 

Lecture  II. — In  this  lecture  Mr.  Davy  described  two 
species  of  characters  to  be  attended  to  in  the  study  of  geo- 
logy— one,  those  which  insulated  specimens  of  rocks  pre- 
sent, such  as  physical  qualities,  constituent  parts,  &c.  the 
other,  the  aspect  of  rocks  considered  as  great  masses,  or  their 
general  features,  such  as  outline  from  colour,  stratification,  &c. 

In  the  primary  order  of  rocks,  he  pointed  out  and  de- 
scribed six  classes.  These,  he  observed,  included  all  rocks 
strictlv  belonging  to  this  order.  He  excluded  argillaceous 
and  siliceous  schist,  because  water-worn  stones  or  shells 
occur  in  them,  and  the  topaz  rock  of  Werner,  as  having 
more  the  appearance  of  part  of  a  vein.  Granite,  micaceou:- 
schist, sienite,  serpentine,  porphyry,  and  marble,  are  primary 
rocks. — All  these  arrangements  are  constituted  by  a  lew 
crystalline  substances,  which  are  principally  quartz,  feld- 
spar, mica,  hornblend>  talc,  and  calcareous  spar.  Thus 
granite  is  an  aggregate  of  crystal,  of  quartz,  mica,  and  feld- 
spar, and  sienite  of  quartz,  feldspar,  and  hornblend — mi- 
caceous schist,  of  quartz  and  mica — serpentine,  of  skiller 
spar,  talc,  and  feldspar,  containing  veins  of  steartte. 

The  mechanical  constituents  of  rocks  arc  few:  but  their 
chemical  elements  are  still  less  numerous.  When  sub- 
jected to  analytical  processes,   they  afford  siicx,  alumina, 

magnesia, 
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magnesia,  iime,  fixed  aikali,  and  oxide  of  iron.  These 
substances,  variously  combined,  give  rise  to  the  great  va- 
riety of  the  forms  and  appearances  of  their  crystals  ;  and 
Mr.  Davy's  late  discoveries  prove  that  the  earths  and  alkalies 
have  metallic  bases,  and  that  they  are  compounds  of  these 
bases  and  oxygen. 

In  the  arrangement  of  the  primary  rocks  a  certain  order 
and  relationship  is  generally  to  be  observed — granite  is  the 
highest  and  deepest  rock,  it  forms  the  summit  of  the  loftiest 
mountains,  and  seems  to  be  the  foundation  of  our  conti- 
nents and  islands,  and  is  usually  covered  by  geogneis  (itself 
a  species  of  granite),  micaceous  schist,  or  sienite.  Ser- 
pentine and  marble  occupy  the  middle  stations  of  mountain 
chains,  and  are  oftener  found  upon  micaceous  schist  than 
npon  granite. 

Porphvry  is  mostly  associated  with  granite,,  and  is  fre- 
quently immediately  incumbent  upon  it.  The  primary 
rocks  constitute  the  principal  solid  part  of  the  surface  of 
our  globe,  and  form  the  loftiest  mountains,  and  their  geo- 
graphical position  is  admirably  adapted  to  preserve  the  or- 
der and  eeconomv  of  the  system. —  The  heights  of  moun- 
tains in  general  diminish  from  the  equator  towards  the 
poles.  In  hot  climates  the  effects  of  mountains  are  to 
lower  the  temperature  of  the  subjacent  countries,  and  thus 
most  of  the  tropical  regions  are  rendered  habitable.  Where 
mountains  do  not  occur,  as  in  Africa,  there  are  sandy  de- 
serts : — mountains  too  are  the  sources  of  streams  and  rivers, 
thev  attract  clouds,  condense  vapour  into  water,  and  pour 
it  into  the  valleys  and  plains  ;  they  modify  the  course  of 
the  winds,  and  shelter  the  lowlands. 

In  all  systems  for  explaining  the  formation  of  primary 
rocks,  a  fluid  state  either  from  igneous  or  aqueous  fusion 
is  assumed,  but  it  is  not  yet  explained.  Mr.  Davy  remarked, 
why  different  crystals  should  separate  in  the  same  mass. 
The  crystals  produced  either  from  solutions  or  by  slow- 
cooling  in  artificial  or  natural  operations  arc  uniform,  and 
not  oj  different  species,  like  those  of  the  primary  rock-!;  so 
that  the  solution  of  this  grand  problem,  if  it  be  capable  of 
solution,  must  be  trained  from  the  improvement  of  che- 
mical science.  Nature  mav  produce  effects  by  powers 
which  have  not  as  vet  been  discovered,  and  her  resources 
should  never  be  estimaied  by  oar  operations-. 

Air.  Davy,  in  the  course  of  this  lecture,  mentioned  the 
applications  of  the  substances  derived  from  the  different 
primary  rocks,  to  the  uses  of  common  life,  and  particularly 
pointed  out  '.heir  -•  -    .  s   to  the  purposes  of  .architec- 

ture. 
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hire.     Granites,  porphyries,  and  sienitcs,  are  the  most  du- 
Stones  ;    mw  'hist   and  serpentine  are  much 

more  liable  to  decay.  The  most  perfect  of  the  works  of 
the  Egyptians,  those  least  injured  by  time,  arc  of  granite. 
This  stone  or  porphyry  should  be  used  for  all  great  public 
monuments.  Mr.  Davy,  in  touching  on  this  subject,  said, 
he  could  not  avoid  introducing  a  few  observations  on  the 
little  attention  paid  to  such  public  memorials  in  this  great 
country.  Vet,  said  he,  our  materials  are  copious;  our 
harvests  of  glory  are  as  rich,  nay  even  more  abundant  than 
those  of  the  great  elder  nations.  Why  should  the  spirit 
be  wanting  by  which  they  ait  to  be  gathered  in  and  made 
permanent?  We  have  had  philosophers  who  are  the  glory 
of  the  whole  human  race  ;  heroes  and  statesmen,  rivals 
of  the  illustrious  of  Athens  and  of  Rome.  Yet  this  me- 
tropolis offers  no  great  durable  tribute  of  respect  to  our 
science,  and  our  naval  and  military  glory;  and  in  a  thou- 
sand years,  though  there  may  be  a  new  and  more  magni- 
ficent city  on  the  baulks  of  the  Thames,  yet  there  will 
scarcely  be  a  wall  of  what  we  now  behold  standing  ;  no- 
thing to  speak  to  posterity  of  what  we  are  in  these  memo- 
rable times  ;  in  our  philosophy,  the  guides;  in  our  litera- 
ture, the  instructors;  and  in  our  politics,  the  saviours  of 
Europe. 

Nor  would  such  works  be  devoid  of  immediate  utility 
and  beneficial  effect. 

A  few  columns  raised  to  the  illustrious  dead  ;  a  few  na- 
tional laboratories,  or  museums,  devoted  to  the  memory  of 
great  men,  and  to  the  use  of  students,  would  rise  as  land- 
marks of  fame,  would  continually  excite  to  excellence. 
No  motive  for  exertion  is  so  strong  as  that  founded  upon 
the  svmpalhv  of  the  good  and  wise  ;  no  reward  so  sweet  as 
that  of  being  held  up  to  public  admiration,  as  a  benefactor 
of  the  species ;  no  glory  so  pure,  so  calculated  to  awaken 
great  minds,  as  that  of  immortality  ! 

Lecture  III. — In  this  lecture  Mr.  Davy  described  the  se- 
condary rocks,  or  the  rocks  containing  fragments  of  the 
primary,  substances,  and  the  remains  of  organized  beings. 
He  divided  these  rocks  into  three  families,  and  illustrated 
their  nature  and  their  arrangements  by  specimens  and  by 
paintings.  The  first  family,  he  stated,  contains  nearly  the 
same  elements  as  the  primary  rocks.  It  comprehends  the 
secondary  granites,  mi<  schists,  sienitcs,  porphyries, 

kc.  They  differ  from  the  primary  rocks  of  the  same  name, 
by  the  occurrence  of  fragments,  principally  of  water-worn 
quartz  j  and  they  do  not  appear  in  considerable  masses,  but 

in 
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in  beds  or  veins  :  these  rocks  are  much  more  abundant  in 
metahic  ores  than  the  primary  rocks  ;  they  are  not  so  pro- 
per for  architectural  purposes,  being  liable  to  decomposi- 
tion ;  but  when  decomposed  they  afford  clays  and  earths, 
which  form  the  basis  of  the  finest  porcelain,  and  which  are 
applicable  to  other  purposes  in  the  arts.  In  this  family  no 
organic  remains  have  as  yet  been  found. 

The  second  family  of  the  secondary  rocks  contains  the 
impressions  or  marine  exuviae,  less  crystalline  matter  than 
the  first  family,  and  fragments  in  greater  abundance:  it  is 
composed  of  the  argillaceous  and  siliceous  schists,  the 
schistose  porphyries,  trapps,  grawackes  and  breccias.  The 
mechanical  elements  of  all  these  rocks,  independent  of  the 
fragments  they  contain,  are  principally  feldspar,  quartz, 
hornblende  and  chlorite;  feldspar  serving  as  a  cement  to 
connect  the  others  together.  The  rocks  of  this  family  are 
variously  associated  with  each  other,  and  sometimes  with 
limestone  ;  the  position  of  their  strata  is  irregular,  it  is  sel- 
dom horizontal  or  vertical,  but  generally  more  or  less  in- 
clined.    Coal,  without  bitumen,  is  peculiar  to  this  family. 

The  third  family,  besides  marine  exuviae,  contains  the 
impressions  of  fishes  and  vegetables,  and  the  remains  of 
quadrupeds;  it  is  also  distinguished  by  a  horizontal  stra- 
tification, and  by  the  unc'rystallihe"  appearance  of  most  of 
its  rocks,  excepting  basalts;  shell  limestones,  sand  stones, 
shales,  bituminous  coal,  and  basalts  belong  to  this  family. 
Basalts  are  aggregates  of  small  crystals  of  hornblende  and 
feldspar. 

Mr.  Daw  was  of  opinion  that  much  remained  to  be 
learnt  from  chemistry  respecting  the  formation  of  this  fa- 
mily of  rocks :  he  showed  that  all  the  phenomena  they 
present  are  not  explicable  on  the  supposition  of  the  action 
of  one  simple  cause  ;  that  fire  or  water  alone  is  insufficient, 
but  that  their  joint  agencies  are  more  agreeable  to  the  visi- 
ble effects. — He  introduced  some  observations  on  the  ten- 
dency of  geological  speculations,  when  attempts  are  made 
to  connect  them  with  the  truths  of  revelation.  He  quoted 
Lord  Bacon  on  the  occasion,  and  urged  the  separation  of 
divine  things  from  human.  The  ordinances  of  the  Creator, 
he  said,  were  not  to  be  judged  of  by  the  fleeting  opinions 
of  man  ;  their  theories  and  their  hypotheses  are  in  con- 
tinued fluctuation,  and  should  therefore  never  be  blended 
with  that  which  is  divine  and  immutable. — The  secondary 
rocks  form  the  beds  on  which  our  fertile  and  cultivated  soils 
are  situated.  They  are  abundant  in  fossil  coal  and  in  mi- 
neral veins,  and  they  afford  a  number  of  substances  con- 
nected 


Intelligence  and  Miscellaneous  Articles. 

nected  with  our  wants  and  our  comforts.     They  all  exhibit 
tmcy  of  powerful  causes,  which  dcsti 
a  considerable  part  of  the  ancicut  world  , 
h  by  successive  operations  effected  a  less  perfect  con- 
solidation ot  its  materials,  in  souk-  cases  atmost  assimil  i 
them  to  thfir  original  appearances,  but  ahvays  nn pressing 
on  them   the  stamp  of  change,  always  constituting  them 
monuments  of  the  great  destruction  and  renovation  that 
took  place  in  the  obscure  and  early  epochs  of  the  history 

.  ure. 
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X  he  Royal  Medical  Society  of  Edinburgh  will  give  a  gold 
medal  of  live  guineas  value,  to  the  author  of  the  best  ex- 
perimental essay  in  answer  to  the  following  question  : 

"  Docs  any  decomposition  ot  acids  and  alkalis  take  place 
on  their  uniting  to  form  neutral  sails,  according  to  an 
opinion  lately  advanced  by  Mr.  Davy,  in  respect  to  the 
muriates  c" 

Honorary,  extraordinary  and  ordinary  members  are  alone 
invited  as  candidates.  The  dissertations  are  to  be  written 
in  English,  Latin,  or  French,  and  to  be  delivered  to  the 
Secretary  on  or  before  the  first  day  of  December  I&12, 
The  adjudication  of  the  prize  will  take  place  in  the  last 
week  of  the  following  February. 

To  each  dissertation  shall  be  affixed  a  motto,  which  is 
also  to  be  written  on  the  outside  of  a  sealed  packet  con- 
taining the  author's  name  and  address. — No  dissertation 
with  The  author's  name  will  be  received  ;  and  all  disserta- 
tions, except  the  successful  one,  will  be  returned  with  the 
sealed  packet  unopened. 

Mr.  James  P.  Topper,  member  of  the  Royal  College 
of  Surgeons  and  Fellow  of  the  Lin  man  Society,  has  in  the 
press  a  work  to  be  entitled  "  An  Essay  on  the  Probability  of 
Sensation  in  Vegetables  ;  with  Additional  Observations  on 
Instinct,  Sensation,  and  Irritability." 

M.  Carnot,  the  mathematician,  who  during  the  French 
revolution  was  for  a  considerable  time  minister  at  war, 
lately  composed,  by  the  direction  of  the  French  emperor,  a 
work  for  the  instruction  of  the  pupils  of  the  corps  of  en- 
gineers "  On  the  Defence  of  Fortified  Places."  A  second 
edition  of  this  treatise  has  recently  appeared  on  the  Conti- 
nent, 
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nent.  It  has  for  its  motto,  "  Tn  the  defence  of  fortified 
places,  bravery  ami  prudence  when  not  united  will  not  avail  j 
but,  when  united,  will  effect  every  thing."  In  this  work 
M.  Carnot  gives  an  account  of  all  the  most  famous  sieges, 
from  those  of  Tyre  by  Alexander  the  Great,  to  those  of 
modern  limes. 

LECTURES. 

Dr.  Adams  will  commence  a  Summer  Course  of  Lec- 
tures on  the  Institutes  and  Practice  of  Medicine,  about  the 
beginning  of  June.  Particulars  may  be  known  at  his  house, 
No.  17,  Hatton-Garden. 


Dr.  Clutterbuck  will  begin  his  Summer  Course  of  Lec- 
tures on  theTheoryand  Practice  of  Physic,  MateriaMedica, 
and  Chemistry,  on  Monday,  June  3,  at  Ten  o'clock  in  the 
morning,  at  his  house  in  New  Bridge-street,  where  further 
particulars  may  be  had. 


On  Monday  morning,  June  3,  at  No.  9,  in  George- 
street,  Hanover-square,  a  Course  of  Lectures  on  Physic  and 
Chemistry  will  recommence,  viz.  the  Medical  Lecture  at 
Eight,  and  the  Chemical  at  Nine  o'clock,  by  George  Pear- 
son, M.D.,  F.R.S.,  Senior  Physician  to  St.  George's  Hos- 
pital, of  the  College  of  Physicians,  &c.  &c.  Proposals 
may  be  had  at  No.  9,  George-street,  and  at  Si.  George's 
Hospital. 

LIST    OF    PATENTS    FOR    NEW    INVENTIONS. 

To  Wm.Everhard  Baron  VanDoozrick,  of  Broad-street, 
Golden-square,  in  the  county  of  Middlesex,  for  an  im- 
provement in  the  manufacture  of  soap,  to  wash  with  sea- 
water,  with  hard-water,  and  with  soft-water. — April  27, 
181!. 

To  William  Caslon,  the  younger,  of  Salisbury-square, 
in  the  city  of  London,  letter-founder,  for  an  improvement 
in  the  register  belonging  to  a  mould  for  casting  types.— 
April  27T 

To  George  Alexander  Thompson,  gent,  of  36  Parlia- 
ment-street, for  his  machinery  for  the  purpose  of  dragging, 
locking,  and  scoiting  the  wheels  of  carriages. — May  1. 

To  Stedman  Adams,  of  Connecticut,  one  of  the  United 
States,  (now  residing  in  London.)  esq.  for  his  method  for 
the  application  of  mechanical  powers  to  the  propelling  ships 
and  vessels  of  every  description  through  the  water. — May  1. 
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METEOROLOGICAL   TAKLE, 

Bv  Mr.  Carey,  of  the  Strand, 
For  May  1811. 


Thermometer. 

Height  of 

tile  Ij.liom. 
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:2 
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p 
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2S 

54 

60 

50 
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29 
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54 

46 

•40 
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30 

48 

58 

50 

•75 

42     jCloudy 
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52 

61 

49 

•64 
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2 

55 

60 
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3 

50 

59 

55 
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0 
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68 
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60 
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21 

55 
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26 
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fCloudy, 
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68 
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71 
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50 
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6d 
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67 
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76 

Fair 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 
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L.XIX.  The  Bakerian  Lecture.  On  some  of  the  Comliva:  ion . 
of  Oxymuriatic  Gas  and.  Oxygen,  and  on  the  chemical 
Relations  of  these  Principles  to  inflammable  Bodies. 
Bij  Humphry  Davy,  Esq.  LL.D.  Sec.  R.S.  F.R.S.  E 

•  M.R.I.A.  and  M.R.I* 

] .  Introduction. 

In  the  last  communication  which  I  had  the  honour  of  pre- 
senting to  the  Royal  Society,  I  stated  a  number  or'  facts, 
which  inclined  me  to  believe,  that  the  body  improperly 
called  in  the  modern  nomenclature  of  chemistry,  oxymu- 
riatic acid  gas,  has  not  as  yet  heen  decompounded;  but 
that  it  is  a  peculiar  substance,  elementary  as  far  as  our  know- 
ledge extends,  and  analogous  in  many  of  its  properties  to 
oxygen  gas. 

My  objects  in  the  present  lecture,  are  to  detail  a  number 
of  experiments  which  I  have  made  for  the  purpose  of  illus- 
trating more  fully  the  nature,  properties,  and  combinations 
of  this  substance,  and  its  attractions  for  inflammable  bodies, 
as  compared  with  those  of  oxygen;  and  likewise  to  present 
some  general  views  and  conclusions  concerning  the  chemi- 
cal powers  of  different  species  of  matter,  and  the  proportions 
in  which  they  enter  into  union. 

I  have  been  almost  constantly  employed,  since  the  last 
session  of  the  Society,  upon  these  researches,  yet  this  time 
has  not  been  sufficient  to  enable  me  to  approach  to  anv  thing 
complete  in  the  investigation.  But  on  subjects  important 
both  in  their  connexion  with  the  higher  departments  of 
chemical  philosophy,  and  with  the  ceconomical  applications 
of  chemistry,  I  trust  that  even  these  imperfect  labours  will 
not  be  wholly  unacceptable. 

2.   On  the  Combinations  of  Oxymuriatic  Gas  and  Oxygen 
with  the  Metals  from  the  fixed  Alkalies. 

The  intensity  of  the  attraction  of  potassium  for  oxymu- 
riatic gas,  is  shown  by  its  spontaneous  inflammation  in 
that  substance,  and  by  the  vividness  of  the  combustion.  I 
Satisfied  myself,  by  vai  ions  minute  experiments,  that  no  wa- 
ter is  separated  in  this  operation,  and  that  the  proportions 
of  the  compound  are  such  that  one  grain  of  potassium  ab- 
sorbs about  1-1  cubical  inch  of  oxymuriatic  gas  at  the  mean 
temperature  and  pressure,  and  that  they  form  a  neutral  com- 
pound, which  undergoes  no  change  by  fusion.     I  used,  in 

.    Philosophical  Transactions  fur  1811,  Parti. 
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the  experiments  from  which  these  conclusions  arc  drawn,  a 
tray  of  platina  for  receiving  the  potassium  ;  the  metal  was 
heated  in  an  exhausted  vessel,  to  decompose  any  water  ab- 
sorbed by  the  crust  of  potash,  which  forms  upon  the  po- 
tassium during  its  exposure  to  the  atmosphere,  and  the  eras 
was  freed  from  vapour  by  muriate  of  lime.  Large  masse* 
of  potassium  cannot  be  made  to  inflame,  without  he:.t  in 
oxymuriatic  gas.  In  all  experiments  in  which  I  fused  the 
potassium  upon  glass,  the  retorts  broke  in  pieces  in  conse- 
quence of  the  violence  of  the  combustion,  and  even  in  two 
instances  when  I  used  the  tray  of  platina.  If  oxymuriatic 
gas  boused,  not  freed  from  vapour,  or  if  the  potassium  has 
been  previously  exposed  to  the  air,  a  little  moisture  always 
separates  during  the  process  of  combustion.  When  pure 
potassium  and  pure  oxymuriatic  gas  are  used,  the  result, 
as  I  have  stated,  is  a  mere  binary  compound,  the  same  as 
muriate  of  potash  that  has  undergone  ignition. 

The  combustion  of  potassium  and  sodium  in  oxygen  eras 
is  much  less  vivid  than  in  oxymuriatic  gas.  From  tins 
phenomenon,  and  from  some  others,  I  was  inclined  to  be- 
lieve that  the  attraction  of  these  metals  for  Oxygen  is  feebler 
than  their  attraction  for  oxymuriatic  gas.  I  made  several 
experiments,  which  proved  that  this  is  the  fact ;  but  before 
T  enter  upon  a  detail  of  them,  it  will  be  necessary  to  discuss 
more  fully  than  I  have  yet  attempted,  the  nature  of  the 
combinations  of  potassium  and  sodium  with  oxygen,  and 
of  potash  and  soda  wish  water. 

I  have  slated  in  the  last  Bakerian  Lecture,  that  potassium 
and  sodium,  when  burnt  in  oxvgen  gas,  produce  potash  and 
soda  in  a  state  of  extreme  drvness,  and  very  difficult  of 
fusion.  In  the  experiments  from  which  these  conclusions 
arc  drawn,  as  I  mentioned,  I  used  trays  of  platina;  and 
finding  that  this  metal  was  oxidated  in  the  operation,  I 
heated  the  retort  strongly,  to  expel  any  oxygen  the  platina 
anight  have  absorbed  ;  and  except  in  cases  when  this  pre- 
caution was  taken,  I  found  the  absorption  of  oxvgen  much 
greater  than  could  be  accounted  for  by  the  production  of 
the  alkalies.  In  all  cases  in  which  I  burnt  potassium  or 
sodium  in  common  air,  applying  only  a  gentle  heat,  1  found 
that  the  first  products  were  substances  extremely  fusible, 
and  of  a  reddish-brown  colour,  which  copiously  effervesced 
in  water,  and  which  became  dry  alkali,  by  bcinu  strongly 
heated  upon  platina  ill  the  air, — phamomena,  which,  at  an 
carlv  period  of  the  inquiry,  induced  me  to  suppose  that 
thev  were  prot  oxides  of  potassium  and  sodium,  finding, 
in  subsequent  experiments,  however,  that  they  deflagrated 

w  with 
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with  iron  filings,  and  rapidly  oxidated  platina  and  silver,  I 
suspended  mv  opinion  on  the  subject,  intending  to  investi- 
gate their  nature  more  fully. 

Since  that  time,  these  oxides,  as  I  find  by  a  notice  in  the 
Moviteur  for  Julv  5,  1810,  have  occupied  the  attention  of 
MM.  Gav  Lussac  and  Thenard,  and  these  able  chemists 
have  discovered  that  they  are  peroxides  of  potassium  and 
sodium,  the  one  containing,  according  to  them,  three  times 
as  muchoxvgen  as  potash,  and  the  other  1*5  times  as  much 
as  soda. 

I  have  been  able  to  confirm  in  a  general  way  these  in- 
teresting results,  though  I  have  not  found  any  means  of 
ascertaining  accurately  the  quantity  or  oxygen  contained 
in  these  new  oxides.  When  they  are  formed  upon  metallic 
substances,  there  is  always  a  considerable  oxidation  of  t he 
metal,  even  though  platina  he  employed.  I  have  used  a. 
platina  tray  lined  with  muriate  of  potash  that  had  been 
fused  ;  but  in  this  case,  though  I  am  inclined  to  believe 
that  some  alkali  was  formed  at  the  same  time  with  the  per- 
oxides, vet  I  obtained  an  absorption  of  26  cubical  inches, 
in  a  case  when  2  grains  of  potassium  were  employed,  and 
of  1-63  cubical  inches,  in  a  case  when  a  grain  of  sodium 
was  used  ;  but  in  this  last  instance  the  edge  of  the  platma 
tray  had  been  acted  upon  by  the  metal,  and  was  oxidated*. 
The  mercury  in  the  barometer  in  these  experiments  stood 
at  30-12  inches,  and  that  in  the  thermometer  at  6-2°  Fah- 
renheit. 

When  these  peroxides  were  formed  upon  muriate  of  pot- 
ash, the  colour  of  that  from  potassium  was  of  a  bright 
orange;  that  from  sodium  of  a  darker  orange  tint.  They 
gave  off  oxygen,  as  MM.  Gay  Lussac  and  Thenard  state, 
bv  the  action  of  water  or  acids.  They  were  converted  into 
alkali,  as  the  French  chemists  have  stated,  bv  being  heated 
with  any  metallic  or  inflammable  matter.  They  thickened 
fixed  oils,  forming  a  compound  that  did  not  redden  paper 
tinged  with  turmeric,  without  the  addition  of  water. 

When  potassium  is  brought  in  contact  with  fused  nitre, 
in  tubes  of  pure  glass,  there  is  a  slight  scintillation  only, 
and  the  nitre  becomes  of  a  red  brown  colour.  In  this 
operation,  nitrogen  is  produced,  and  the  oxide  of  potassium 

*  MM.  Gay  Lussac  and  Thenard  have  stated  in  the  paper  above  referred 
to,  that  common  potash  and  barvtes  absorb  oxygen  when  heated.  It  would 
seem  that  the  action  of  the  fixed  alkalies,  and  of  barvtes,  on  plntina,  depends 
en  the  production  of  the  peroxides.  I  have  little  doubt  but  that  these  in- 
genious gent'emefi  will  h.-ve  anticipated  this  observation,  in  the  detailed  ac- 
count of  their  experiments. 

Cce  formed. 
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formed.  1  thought  that  by  ascertaining  the  quantity  of 
nitrogen  evolved  by  the  action  of  a  given  weight  of  potas- 
sium, and  comparing  this  with  the  quantity  or  oxygen  dis- 
engaged from  the  oxide  by  water,  I  might  be  able  to  de- 
termine its  composition  accurately.  A  grain  of  potassium 
acting  in  this  way,  I  found  produced  only  T'0%-  of  nitrogen  ; 
and  the  red  oxide,  by  its  action  upon  water,  produced  less 
than  half  a  cubical  inch  of  oxygen,  so  that  it  is  probable 
that  potash  as  well  as  its  peroxide  is  formed  in  the  opera- 
tion. 

Sodium,  when  brought  in  contact  with  fused  nitre,  pro- 
duced a  violent  deflagration.  In  two  experiments  in  which 
I  used  a  grain  of  the  metal,  the  tube  broke  with  the  violence 
of  the  explosion.  I  succeeded  in  obtaining  the  solid  results 
of  the  deflagration  of  ±  a  grain  of  sodium  ;  but  it  appeared 
that  no  peroxide  had  formed,  for  the  mass  gave  no  oxygen 
by  the  action  of  water. 

When  potassium  is  burnt  in  a  retort  of  pure  glass,  the 
result  is  partlv  potash  and  partly  peroxide,  and  by  a  long 
continued  red  heat  the  peroxide  is  entirely  decomposed. 

A  grain  of  potassium  was  gently  heated  in  a  small  green 
glass  retort  containing  oxygen;  it  burnt  slowly,  and  with  a 
feeble  flame;  a  quantity  of  oxygen  was  absorbed  equal  to 
-^o-  of  a  cubical  inch;  by  heating  the  retort  to  dull  red- 
ness, oxygen  was  expelled  equal  to  -f-^  of  a  cubical  inch  ; 
the  mercury  in  the  thermometer  in  this  experiment  stcod 
at  63°  Fahrenheit,  and  that  in  the  barometer  at  30*1  inches. 

In  experiments  on  the  electrical  decomposition  of  potash 
and  soda,  when  the  Voltaic  battery  employed  contains  from 
500  to  1000  series  in  full  action,  the  metals  burn  at  the 
moment  of  their  production,  and  form  the  peroxides;  and 
it  is  probable,  from  the  observations  of  M.  Ritter,  that  these 
bodies  may  be  produced  likewise  in  Voltaic  operations  on 
potash,  at  the  positive  surface. 

In  my  early  experiments  on  potassium  and  sodium,  I  re- 
garded the  fusible  substances  appearing  at  the  negative  sur- 
face, in  the  Voltaic  circuit,  as  well  as  those  produced  by  the 
exposure  of  the  metals  to  heat  and  air,  as  prot-oxides,  and 
as  similar  to  the  results  obtained  by  heating  the  metals  in 
contact  with  small  quantities  of  alkali. 

I  have  repeated  these  last  operations,  in  which  I  con- 
ceived that  prot-oxides  were  formed. 

Potassium  and  sodium,  when  heated  in  glass  tubes  in 
contact  with  about  half  of  their  weight  of  potash  and  soda 
that  have  been  ignited,  become  first  of  a  bright  azure,  then 
produce  a  considerable  quantity  of  hydrogen,  and  at  la-t 

form 
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form  a  gray  coherent  mass,  not  fusible  at  a  dull  red  heat, 
and  which  gives  hydrogen  by  the  action  of  water. 

Whether'these  are  true  p'rot-oxides,  or  merely  mixtures 
of  the  alkaline  metals  with  the  alkalies,  or  with  the  alkalies 
and  reduced  silex  from  the  glass,  1  shall  not  at  present  at- 
tempt to  decide. 

Potassium,  I  rind,  heated  in  a  similar  manner  with  fused 
potash,  in  a  tube  of  platina,  gives,  after  having  been  ignited, 
a  dark  mass  that  effervesces  with  water;  but  even  in  this 
case  it  may  be  said  that  the  alloy  of  platina  and  potassium 
interferes,  and  that  the  substance  is  not  a  prot-oxide,  but 
merely  dry  alkali  mixed  with  this  alloy. 

As  the  pure  alkalies  were  unknown  till  the  discovery  of 
potassium  and  sodium*,  and  as  thair  properties  have  never 
been  described,  it  will  perhaps  be  proper  in  this  place  to 
notice  them  briefly. 

When  potassium  and  sodium  are  burnt  in  oxygen  gas 
upon  platina,  and  heated  to  redness  to  decompose  the  per- 
oxide of  potassium,  the  alkalies  are  of  a  grayish  green  co- 
lour. They  are  harder  than  common  potash  or  soda,  and, 
as  well  as  i  could  determine  by  an  imperfect  trial,  of  greater 
specific  gravity.  They  require  a  strong  red  heat  for  their 
perfect  fluidity,  and  evaporate  slowly  by  a  still  further  in- 
crease of  temperature.  When  small  quantities  of  water  are 
added  to  them,  they  heat  violently,  become  white,  and  are 
converted  into  hydrats,  and  then  are  easily  iV.Sible  and  vo- 
latile. 

When  potassium  or  sodium  is  burnt  on  glass,  freed  from 
metallic  oxides,  and  strongly  heated,  or  when  potash  or  soda 
is  formed  from  the  metals  by  the  action  of  a  minute  quan- 
tity of  water,  their  colour  approaches  to  white ;  but  in  other 
sensible  properties  they  resemble  the  alkalies  formed  upon 
metallic  substances;  and  are  distinguished  in  a  marked 
manner  by  their  difficult  fusibility  from  the  potash  and  "soda 
prepared  by  alcohol. 

M.  D'Arcet  and  more  distinctly  M.Bertholkt  have  con- 

*  Stahl  approached  nearly  to  the  discovery  of  the  pure  alkalies.     He  ce- 
mented solid  caustic  potash  with  iron  filings  in  a  long  continued  heat,  and 
states,   that  in  this  way  an  alkali  "valde  causticum"  is  produced.       Sh 
Bern,  part  ii.  page  255.     He  procured  caustic   alkali   aLo,  by  decomposing 
nitre  by  the  metals.      Id.  p.  25:3. 

!  find  that  when  nitre  is  decomposed  in  a  crucible  of  platina,  bv  a  strong 
rea  neat,  a  yellow  substance  remains,  which  consists  of  potash  and  oxide  of 
platina,  apparently  in  chemical  combination.  The  undecompouniied  potash 
y,  nich  coir.es  over  in  the  process  for  procuring  potassium  bv  the  gun-barrel, 
is  of  an  olive  colour,  and  affords  oxide  of  iron  during  its  solution  in  water. 
Pure  potadi  will  probably  be  found  to  have  .  i  r  many. m 
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it  the  |f)£-  of  weight  of  coYnmon  fused  potash  and 
soda,  during-  their  combination  with  acids,  depends  upon  the 
expulsion  of  water,  which  M.  Berihollet  has  fated  at  13-9 
percent,  for  potash,  and  M.D'Arcet  ai  g?  or  28  for  potash, 

and  -2b  or  2<)  for  soda*. 

I  have  stated  in  the  last  Bakerian  Lecture,  that  my  own 

results  led  me  to  conclude,  that  fused  pota*h  contained  about 
I  6  or  I  7  parts  in  the  1UO  of  water,  taking  the  potash  formed 
by  adding  oxygen  to  potassium  as  a  standard. 

The  experiment  from  which  I  drew  my  conclusions,  was 
made  on  the  action  of  silex  and  potash  fused  together,  and 
I  regarded  the  loss  of  weight  as  the  indication  oi  the  quan- 
tity of  moisture. 

I  am  acquainted  with  no  experiment  on  record,  in  which 
water  has  been  actually  collected  from  the  ignited  fixed 
alkalies,  and  this  appeared  necessary  for  the  complete  eluci- 
dation of  the  subject. 

I  heated  together  in  a  nreen  class  retort,  40  grains  of 
potash,  (that  had  been  ignited  for  several  minutes,)  and  100 
grains  of  boracic  acid  which  had  been  healed  to  whiteness 
for  nearly  an  hour.  Hie  retort  was  carefully  weighed,  and 
connected  with  a  small  receiver,  which  was  likewise  weigh- 
ed ;  the  bulb  of  the  retort  &a6  then  gradually  heated  till  it 
became  of  a  cherry  red  ;  there  was  a  violent  effervescence 
in  the  retort,  a  fluid  condensed  in  the  neck,  and  passed  into 
the  receiver.  When  the  process  was  completed,  the  whole 
of  the  retort  was  strongly  heated  :  it  was  found  to  have  lost 
0^  grains,  and  the  receiver  had  gained  5*8  grains.  The 
fluid  thar  it  contained  was  water,  holding  in  solution  a  mi- 
nute quantity  ol  boracic  aeid,  and  when  evaporated  it  did 
not  leave  an  appreciable  quantity  of  residuum. 

A  similar  experiment  made  upon  soda  heated  to  redness, 
but  in  which  the  water  collected  was  not  weighed,  indicated 
•22- 0  of  water  in  100  parts  of  soda. 

It  may  be  asked,  whether  part  of  the  water  evolved  in 
these  processes  might  not  have  been  produced  from  the 
boracic  acid,  or  formed  in  consequence  of  its  agency  ;  but 
the  following  experiments  show  that  this  cannot  be  the 
case  in  any  sensible  degree. 

I  heated  S  grains  of  potassium,  with  about   50  grains  of 

boracic  acid,  to  redness  in  a  tube  of  platina,  connected  with 

iSS  tube,    kept  very  cool  ;   but  I  found  that  no  moisture 

whatever  was  separated   in   the  process.     I  mixed  a  Jew 

grains  of  potassium  with  r.'d  oxide  of  mercury,  and  ignited 

the 
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the  mixture  in  contact  with  boracic  acid,  but  no  elastic 
product,  except  mercury,  was  evolved. 

I  made  some  potasb  by  the  combustion  of  potassium  in 
a  glass  tube,  and  ignition  of  the  peroxide  I  added  to  it  dry 
boracic  acid,  and  heated  the  mixture  to  redness.  Sub-borate 
of  potash  was  formed,  and  there  was  not  the  slightest  in- 
dication of  the  presence  of  moisture*. 

It  is  evident  from  this  chain  of  facts,  that  common  potash 
and  soda  are  hydrate,  and  the  bodies  formed  by  the  com- 
bustion of  the  alkaline  metals  are,  as  I  have  always  stated, 
pure  metallic  oxides,  (as  far  as  our  knowledge  extends)  free 

from  water  f. 

I  shall 

*  These  processes  must  not  however  he  considered  as  showing  that  bo- 
racic acid  that  has  been  heated  to  whiteness  is  entirely  free  from  water ;  they 
merely  prove  that  such  an  acid  gives  oiTno  water  by  combination  with  pure 
potash  at  a  red  heat.  I  have  found  that  boracic  acid  in  perfect  fusion,  and 
that  has  been  long  exposed  to  the  blast  cf  a  forge,  and  that  has  long  cea=od 
to  effervesce,  gives  globules  of  hydrogen;  when  dry  iron  tilings  are  made 
to  act  upon  it.  I  added  to  54  grains  of  boracic  acid  in  complete  fusion,  in 
a  crucible  of  platina,  75  grains  of  flint  glass  that  had  been  previously  heated 
to  whiteness,  and  immediately  reduced  into  powder  in  a  hot  iron  mortar: 
by  raising  the  heat  so  as  to  produce  combination,  a  copious  effervescence 
was  produced;  and  after  intense  ignition  for  half  an  hour,  the  mixture  was 
found  to  have  lost  three  grains  and  a  quarter. 

The  combinations  of  boracic  acid  with  potash  and  soda,  that  have  been 
heated  to  redness,  I  find  lose  weight  when  their  temperature  is  raised  to  a 
much  higher  degree.  Thus,  in  an  experiment  made  in  the  laboratory  of  my 
friend  John  George  Children,  Esq.  and  in  which  Mr.  Children  was  so  kind 
as  to  co-operate,  71  grains  of  hydrat  of  potash,  mixed  wi:h  96  of  boracic 
acid  that  had  been  heated  as  strongly  as  possible  in  a  blast  furnace,  lost  by 
fusion  together  in  a  red  heat  11  grains,  but  on  raising  the  temperature  to 
whiteness  the  loss  increased  to  above  IS  grains.  55'5  grains  of  hydrat  of 
soda,  mixed  with  SO  of  boracic  acid,  examined  at  intervals  in  a  process  of 
this  kind,  continued  to  lose  weight  for  half  an  hour, during  which  time  they 
were  frequently  heated  to  whiteness;  at  the  end  of  this  period  the  whole  loss 
was  14  grains,  of  which  at  least  one  grain  and  a  half  may  be  referred  to  the 
acid.  95  grains  of  soda,  ignited  to  whiteness  in  a  platina  crucible,  with  140 
of  dry  flint  glass,  lost  22'2  grains  ;  80  grains  of  boracic  glass  were  added  tQ 
this  mixture;  a  fresh  effervescence  took  place,  and  after  intense  ignition  for 
a  few  minutes,  there  was  an  additional  loss  of  weight  of  four  grains  and  a 
half  The  energy  with  which  water  adheres  to  certain  bodies  in  other 
cases,  is  shown  by  the  experiments  of  M.  Berthollct,  Mem.  d'Arruei!,  torn.  ii. 
page  47.  Indeed  it  is  impossible  to  say  that  a  neutral  compound,  or  a  fixed 
acid,  is  ever  entirely  free  from  water;  it  is  orfty  the  first  proportions  that  ar» 
easily  separated.  If  the  proportions  of  water  in  common  potash  and  soda 
wtre  to  be  judged  of  from  their  loss  of  weight,  in  combining  with  boracio. 
acid,  it  would  appear  to  be  from  19  to  20  per  cent,  in  the  first,  and  from  23 
to  25  in  the  second. 

f  Alter  the  experiments  detailed  in  my  ;wo  last  papers,  it  may  perhaps 
appear  unnecessary,  at  least  to  those  enlightened  British  chemical  philoso- 
phers who  have  closely  followed  the  progress  of  science,  to  offer  any  new 
evidences  to  prove  that  potassium  and  »odium  are  not  hydrurets  of  potash 
»nd  soda,  particularly  as  MM.  Gay  L-ussac  and  Thenard,  the  ingenious  ad- 
vocates  of  this  notion,  have  acknowledged,  in  the  Moniteur  to  which  I  have 
before  referred,  thst  it   i  not  tsnable;  but  oa  a  s-uEJeet  so  intimately  con* 
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I  shall  now  resume  the  detail  of  the  experiments  that  I 
have  made,  on  the  relative  attractions  of  oxymuriatic  gas 
and  oxvgcn  for  the  metals  of  t he  fixed  alkalies.  I  hurnt  a 
grain  of  potassium  in  Oxygen  gas,  in  a  retort  of  green  glass, 
furnished  with  a  stopcock,  and  heated  the  oxide  formed, 
drtess,  to  convert  it  into  potash:  half  a  cubical  inch 
of  oxygen  was  absorbed.  The  retort  was  exhausted,  and 
pare  oxymuriatic  gas  admitted.  The  colour  of  the 
potash  instantly  became  white,  and  bv  a  gentle  heat  the 
whole  was  converted  into  muriate  of  potash  :  a  cubical  inch 
ml  ;  °f  oxytnuriatic'gas  were  absorbed,  and  exactly  half  a 
cubical  inch  of  oxygen  generated.  The  barometer  during 
this  operation  was  at  30*3,  the  thermometer  at  62  Fahren- 
heit. T  made  several  experiments  of  the  same  kind,  but 
this  is  the  only  one  on  which  I  can  place  entire  dependence. 
When  I  attempted  to  use  larger  quantities  of  potassium, 
the  retort  usually  broke  during  the  cooling  of  the  glass,  and 
it  was  not  possible  to  gain  any  accurate  results  in  employ- 
ing; metallic  trays.  The  potassium  was  spread  into  a  thin 
plate,  and  of  course  was  much  oxidated  before  its  admission 
into  the  retort,  which  rendered  the  absorption  of  oxygen  a 
little  less  than  it  ought  to  have  been,     in  the  process  it  was 

heated 

nectcd  with  the  most  refined  departments  of  chemical  philosophy,  and  with 
so  nianv  new  objects  of  research,  additional  facts  cannot  be  wholly  devoid 
of  use  and  application. 

Mr.  Dalton,  in  the  second  volume  of  the  work  which  he  entitles  "  A  New 
System  tif  Chemical  Philosophy ,"  of  which  he  has  had  the  goodness  to  send 
me  a  copy,  hns.  I  find,  in  his  first  pages,  adopted  the  idea  that  potash  and  so- 
da .ire  metallic  oxides  ;  but  in  the  latter  pages  has  considered  them  as  simple 
bodies  and  the  metals  formed  from  t»iem  as  compounds  of  potash  and  soda 
with  hydrogen.  He  has  given  no  facts  in  favour  of  this  change  in  his  opi- 
nion: hie  principal  argument  is  founded  upon  the  process  in  which  I  first 
obtained  potassium.  Common  potash  is  ahydiat:  when  oxygen  is  pro- 
cured from  this  by  Voltaic  electricity  at  one  surface,  and  potassium  at  the 
other  surface;  Mr.  Dalton,  conceiving  that  this  oxygen  arises  from  the  wa- 
ter, states  that  the  hydrogen  of  the  water  must  combine  with  the  potash  to 
form  potassium.  It  is  evident,  that  adopting  such  a  plan  of  reasoning,  lead 
or  copper  might  be  proved  to  be  hvdrurets  of  their  oxide- ;  for  whon  these 
metals  are  .evived  from  their  aqucou-  zcid  -olutions,  oxygen  is  produced  at 
the  positive  surface,  and  no  hydrogen  at  the  negative  surface. 

In  mv  first  experiments  for  prodiu  urn  and  sodium,  I  used  a  weak 

power, " .-. iicf  in  these  instances  procuring  the  metals  in  very  small  quantities 
only.  '  per  eived  no  effervescence.  When  from  five  hundred  to  one  thou- 
iate..  are  used  for  producing  potassium,  there  isa  violent  effervescence, 
and  a  production  of  hydrogen  and  sometimes  of  potassuretted  hydrogen, 
connected  with  the  formation  of  the  metaL 

Potassium  brought  in  contact  with  red  hot  hydrat  of  potash,  disengages 
abundance  of  i.ydrogen.  and  the  whole  is  converted  into  difficultly  fusible 
potash. 

•',.'  grains  of  hydrat  of  potash  that  had  been  ignited,  were  made  to  act 
in  a  gu:i-barrrel  ori  745  grains  of  iron  turnings  her.tetl  to  whiteness.  Some 
hydrogen  was  lost,  and  some  hvdrat  of  potash  remained  undecompoundal,  yet 
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heated  in  vacuo  before  the  combustion,  to  decompose  the 
water  in  the  crust  of  potash  ;  for  in  cases  when  this  pre- 
caution was  not  taken,  I  found  that  hydrat  of  potash  sub- 
limed, and  lined  the  upper  part  of  the  retort,  and  from  this 
the  oxy muriatic  gas  separated  water  as  well  as  oxygen. 

The  phenomenon  of  the  separation  of  water  from  hydrat 
of  potash  by  oxymuriatic  gas,  was  happily  exemplified  in  an 
experiment  in  which  I  introduced  oxymuriatic  gas  to  the 
peroxide  of  potassium,  formed  in  a  large  retort,  and  in  which 
the  potassium  had  been  covered  with  a  considerable  crust  of 
hydrat  of  potash.  The  upper  part  of  the  retort  and  its  neck 
contained  a  white  sublimate  of  hydrat,  which  had  risen  in 
combustion,  and  which  was  perfectly  opake.  As  soon  as 
the  gas  was  admitted,  it  instantly  became  transparent  from 
the  evolution  of  water;  and  on  heating  the  glass  in  contact 
with  the  sublimate,  its  opacity  was  restored,  and  water 
driven  off. 

In  various  cases  in  which  I  heated  dry  potash,  or  mix- 
tures of  potash  and  the  peroxide,  in  oxymuriatic  gas,  there 
was  no  separation  of  moisture,  except  when  the  gas  con- 
tained aqueous  vapour;  and  the  oxygen  evolved  in  the  pro- 
cess, when  the  heat  was  strongly  raised,  exactly  correspond- 
ed to  that  absorbed  by  the  potassium. 

225  cubical  inches  of  inflammable  gas  were  collected,  and  50  grains  of  potas- 
sium, and  a  large  quantity  of  an  alloy  of  potassium  and  iron  formed,  so  that 
it  is  scarcely  possible  to  doubt  that  all  the  hydrogen  produced  from  the  de- 
composed hydrat  of  potash  was  liberated. 

Mr.  Daltoa  conceives  that  there  is  an  analogy  between  potassium  and  so- 
dium, and  the  compounds  of  hydrogen  with  sulphur,  phosphorus,  and  arse- 
nic ;  but  I  am  at  loss  to  trace  any  similarity  between  sulphuretted  hydrogen, 
■which  is  a  gaseous  body,  soluble  in  water,  and  having  acid  properties,  and  a 
highly  inflammable  solid  metal  which  produces  alkali  by  combustion.  Po- 
tassium might  as  well  be  compared  to  carbonic  acid.  Mr.  Da'ton  consi- 
ders the  volatility  of  potassium  and  sodium  as  favouring  the  idea  of  their 
containing  hydrogen;  but  th«y  are  less  volatile  than  antimony,  arsenic,  and 
tellurium,  and  much  less  volatile  than  mercury.  He  mentions  their  low 
specific  gravity  as  a  circumstance  favourable  to  this  idea.  I  have  on  a  for- 
mer occasion  examined  this  argument,  first  brought  forward  by  M.  Ritter  ; 
but  it  may  not  be  amiss  to  add,  that  if  potassium  is  a  compound  of  hydrogen 
and  potash,  hydrat  of  potash  must  contain  an  equal  quantity  of  hydrogen, 
with  the  addition  of  alight  gaseous  element,  oxygen,  which  might  be  expected 
to  diminish  rather  than  to  increase  the  specific  gravity  of  the  compound. 
Mr. Daltoa  sta  es,  p. 488,  that  potassium  forms  dry  hvdrat  of  potash,  by 
decomposing  nitrous  gas  and  nitrous  oxide:  this  is  not  the  case:  and  he  does 
nut  reter  to  experiment.     If  e  very  careful  trials,  that  potassium 

attracts  the  oxygen  and  some  of  il.e  nitrogen  from  these  bodies,  and  forms  a 
fusible  compound  which  may  be  deeonij  osed.  giving  off  nitrogen  and  its 
excess  of  oxygen,  by  a  red  heat,  and  which  becomes  potash,  and  not  dry  hy- 
drat of  potash. 

ATM.  Gay  Lussac  and  Thenard  have  convinced  themselves  that  potassium 
i'.r.n  sodium  are  not  hydrnrets  of  potash  and  soda,  by  a  method  similar  to 
that  which  I  adopted  and   pul  aths  before,  namely,  by  pro- 

ducin? neutral  salts  from  them)  ,-,,-, 

\v  hen 
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When  muriatic  acid  gas  was  introduced  to  potash  formed 
from  the  combustion  of  potassium,  water  was  instantly 
formed]  and  oxymuriate  of  potassium  *.  I  have  made  no 
accurate  experiment  on  the  proportions  of  muriatic  acid 
gas  decomposed  by  potash,  but  I  made  a  very  minute  in- 
vestigation of  the  nature  of  the  mutual  decomposition  of 
this  substance  and  hydrat  of  potash. 

Ten  grains  of  hydrat  of  potash  were  heated  to  reduces 
in  a  tray  of  platina,  which  was  carefully  weighed  ;  it  was 
introduced  into  a  retort  which  was  exhausted  of  air,  and  the 
retort  was  filled  with  muriatic  acid  gas.  The  hydrat  of 
potash  was  healed  by  a  spirit  lamp  ;  water  instantly  se- 
parated in  great  abundance,  and  muriate  of  potash  formed. 
A  strong  hear  was  applied  till  the  process  was  completed, 
when  the  tray  was  taken  out  and  weighed;  it  had  gained 
2-J  |  grains.  A  minute  quantity  of  liquid  muriatic  acid  was 
added  to  the  muriate,  to  ensure  a  complete  neutralization, 
and  the  tray  heated  to  redness:  there  was  no  additional  in- 
crease* of  weight. 

In  the  few  experiment?  which  I  have  made  on  the  action 
of  sodium  and. soda  on  oxymuriatic  gas,  the  phaenomena 
appeared  precisely  analogous  ;  but  sodium,  as  might  have 
been  expected,  absorbed  nearly  twice  as  much  oxymuriatic 
gas  as  potassium. 

When  common  salt  that  has  been  ignited  is  heated  with 
potassium,  there  is  an  immediate  decomposition,  and  bv 
giving  the  mixture  a  red  heat  pure  sodium  is  obtained; 
and  this  process  affords  an  easy  mode,  and  the  one  I  have 
always  lately  adopted  for  procuring  that  metal.  No  hydro- 
gen is  disengaged  in  this  operation,  and  two  parts  of  potas- 
sium I  find  produce  rather  more  than  one  of  sodium. 

From  the  series  of  proportions  that  I  have  communicated 
in  my  last  paper,  it  is  evident  that  1  grain  of  potassium 
ought  to  absorb  1*08  cubical  inch  of  oxymuriatic  acid; 
and  that  the  potash  formed  from  one  grain  of  potassium 
ought  to  decompose  about  2- 16*  cubical  inches  of  muriatic 
acid  gas  ;  and  these  estimations  agree  very  nearly  with  the 
result  of  experiments. 

The  estimation  of  the  composition  of  soda,  as  deduced 
from  the  experiments  in  the  last  Bakerian  lecture,  is  25  4 
of  oxygen  to  ~\  6  of  metal,  and  this  would  give  the  number 
rej  resenting  tig.-  proportion  in  which  sodium  combines  with 
bodies  22'  t;  from  which  it  is  evident,  that  a  grain  of  so- 
dium 

*  i.e  muriate  of  potash. 

-■   Or  if  soda  be  cdiiHc'crcd  as   deutoxide,  wfcicFi  seems  probable  from 
detailed;  and  on   ihi;  supposition,  the  salts  oi 
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ilium  ought  to  absorb  nearly  2  cubical  inches  of  oxymuriatic 
gas,  and  that  the  same  quantity  converted  into  soda,  would 

must  he  conceived  to  contain  double  proportions  of  acid.  On  either  datura 
the  proportion  of oxvgen  iu  water  must  be  taken  as  7-5,  and  that  of  hydro- 
wen  as  I,  though  other  number;  might  he  f<  und  as  divisors  or  multiples  of 
these  which  would  equally  harmonise  with  the  general  doctrine  of  definite 
proportions.  In  n;v  last  communication  to  tr.e  Society,  I  have  quoted  Mr. 
Dalton  ?s  the  original  author  of  tht  hypothesis,  that  water  consists  of  one 
particle  of  oxvgen,  and  one  of  hydrogen;  but  I  have  since  found  that  this 
opinion  is  advanced,  in  a  work  published  in  17S9,  A  lO'nparolive  fieiv  '<f 
the  Phlogistic  and  4litipklngislic  Tkeimts,  by  William  Higgins.  In  this  ela- 
borate and  ingenious  performance,  Mr.  Kiggins  has  developed  many  happy 
sketches  of  the  manner  in  which  (on  the  corpuscular  hypothesis]  the  par- 
ticles or  molecules  of  bodies  may  oe  conceived  to  combine;  and  some  of  his 
views,  though  formed  at  this  early  period  of  investigation,  appear  to  me  to 
be  more  defensible,  assuming  his  data,  than  anv  which  have  been  since  ad- 
vanced; for  instance,  he  considered  nitrous  gas  as  composed  of  two  particles 
of  oxygen,  and  one  of  nitrogen.  Mr.  Higgins  had  likewise  drawn  the  just 
conclusion  respecting  the  constitution  of  sulphuretted  hydrogen,  from  its 
electrical  decomposition.  As  hydrogen  is  the  substance  which  combines 
With  other  bodies  in  the  smallest  quantity,  it  is  perhaps  the  most  fitted  to  be 
represented  by  unitv;  and  on  this  idea  the  proportions  in  ammonia  will  be 
three  of  hydrogen  to  one  of  nitrogen,  and  the  number  representing  the 
smallest  proportion  in  which  nitrogen  is  known  to  combine  will  be  134. 
Air.  Dalton,  New  Systi"n  <if  CheunccL  Phtlnscplnj,  pages  S2S  and  43G,  has 
adopted  47  cr  5-1,  as  the  number  representing  the  weight  of  the  atom  of 
nitrogen;  and  has  quotell  my  experiments.  Researches,  Chemical  and  Phtlotn. 
f  Ideal,  as  authorising  these  numbers  ;  but  all  the  inquiries  on  nitric  acid, 
nitrous  gas,  nitrous  oxide,  and  en  the  decomposition  of  nitrate  of  ammonia 
stated  in  that  work,  conform  much  more  nearly  to  the  number  13-4. 

According  to  Mr.  Dakon,  nitrate  of  ammonia  contains  one  proportion  of 
acid  and  one  of  alkali,  and  nitr?.te  of  potash  two  proportions  of  acid  and  one 
of  alkali ;  but  it  is  easy  to  see  that  the  reverse  must  be  the  case.  Nitrate  of 
ammonia  is  known  to  be  an  acid  salt ;  and  nitrate  of  potash  a  neutral  salt ; 
which  harmonizes  with  the  views  above  stated.  Mr.  Dalton  estimates  the 
quantity  of  water  in  nit;  ic  acid  of  specific  gravity  1-54,  at  -J~-5  per  cent. ;  and 
this,  according  to  him,  is  a  stronger  acid  than  he  obtained  by  decomposing 
fused  nitre  by  sulphuric  acid,  which  contained  only  ]  9  per  cent,  cf  water  ; 
and  one  quantity  of  sulphuric  acid,  according  to  him,  will  produce  from 
nitre  more  than  an  equal  weight  of  nitric  acid,  and  he  supposes  no  water  in 
nitre;  so  that  his  conclusion  as  to  the  quantity  of  water  in  liquid  nitric  acid 
on  his  own  data  must  be  incorrect.  1  find  water  in  fused  nitre,  by  decom- 
posing it  by  boracic  acid. 

I  shall  enter  no  further  at  present  into  an  examination  of  the  opinions, 
results,  and  conclusions  of  my  learned  friend  ;  I  am  however  obliged  to  dis- 
sent from  most  of  them,  and  to  protest  against  the  interpretations  that  he 
has  been  pleased  to  make  of  my  experiments;  and  I  trust  to  his  judgement 
and  candour  for  a  correction  cf  his  views. 

It  is  impossible  not  to  admire  the  ingenuity  and  talent  with  which  Mr. 
Dalton  has  arranged,  combined,  weighed,  measured,  and  figured  his  atoms; 
but  it  is  not,  I  conceive,  on  any  speculations  upon  the  ultimate  particles  of 
matter,  that  the  true  theory-  of  definite  proportions  must  ultimately  rest.  It 
has  a  surer  basis  in  the  mutual  decomposition  of  the  neutral  salts',  observed 
by  Richter  and  Guyton  de  "VTorveau,  in  the  mutual  decompositions  of  the 
compounds  of  hydrogen  and  nitrogen,  of  nirrogen  and  oxvgen,  of  water  and 
the  oxymuriatic  compounds;  in  the  multiples  of  oxygen  in  the  nitrous  com- 
pounds; and  those  ot  acids  in  salts,  observed  by  Dr*  Wollastpn  and  Thom- 
son; and  above  all,  in  the  de-compositions  by  the  Voltaic  apparatus.  Where 
oxygen  and  hydrogen,  oxygen  and  inflammable  bodies.,  acids  and  alkalies  &c. 
must  separate  in  uniform  ratio;.  deconipo^f 
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decompose  viearlv  4  cubical  inches  of  muriatic  gas.  Mu- 
riate of  soda  ought  on  this  idea  to  contain  one  proportion 
of  sodium  22*,  and  one  of  oxymuriatic  gas  32#Qj  and  this 
estimation  is  very  near  that  which  may  he  gained  from  Dr. 
Marcet's  analysis  of  this  substance.  H  yd  rat  of  potash 
ought  to  consist  of  one  proportion  of  potash,  represented 
hv  4V,  and  one  of  water,  represented  by  85.  This  gives 
its  composition  as  15*  ]  of  water,  and  8-i-Q  of  potash.  J  !<■- 
drat  of  soda  ought,  according  to  theory,  to  contain  one 
proportion  of  soda  29*5,  and  one  of  water  8'5,  winch  will 
give  in  100  parts  22*4  of  water;  and  the  experiments  that 
I  have  detailed,  conform  as  well  as  can  be  expected  with 
these  conclusions. 

The  proportions  of  potash  and  soda,  indicated,  in  different 
neutral  combinations,  by  these  estimations,  will  be  found 
to  agree  verv  nearly  with  those  derived  from  the  most  ac- 
curate analysis,  particularly  those  of  M.  Berthollet;  or  the 
differences  are  such  as  admit  of  an  easy  explanation. 

■I  stated  in  my  last  communication,  the  probability  that 
the  oxygen  in  the  hyper-oxymuriate  of  potash  was  in  triple 
combination  with  the  metal  and  oxymuriatic  gas  ;  and  new 
facts  respecting  the  peroxide  confirm  this  idea.  Potassium, 
perfectly  saturated  with  oxygen,  would  probably  contain 
six  proportions  ;  for,  according  to  Mr.  Chenevix's  analysis, 
which  is  confirmed  by  one  made  in  the  laboratory  of  the 
Royal  Institution,  by  Mr.  K.  Davy,  hyper-oxymuriate  of 
potash  must  consist  of  40*5  potassium,  3-2-9  oxymuriatic 
gas,  and  45  of  oxygen. 

I  have  mentioned,  that  by  strongly  heating  the  peroxide 
of  potassium  in  oxymuriatic  acid,  all  the  oxygen  is  expelled, 
and  a  mere  combination  of  oxymuriatic  ga-  and  potassium 
formed.  I  thought  it  possible,  that  at  a  low  temperature,  a 
combination  might  be  effected,  and  I  have  reason  to  believe 
that  this  is  the  cas<  .  I  made  a  peroxide  of  potassium,  by 
heating  potassium  with  about  twice  the  quantity  of  nitre, 
and  admitted  oxvmuriatic  gas  which  was  absorbed:  some 
oxvgen  was  expelled  on  the  fusion  of  the  peroxide,  but  a 
silt  remained,  which  gave  oxymuriatic  gas,  as  well  as  mu- 
riatic acid,  by  the  action  of  sulphuric  acid. 

Jt  seems  evident,  that  in  the  formation  of  the  hyperoxy- 
muriate  of  potash,  one  quantity  of  potash  i>  decomposed  by 
the  attraction  of  oxvmuriatic  gas  to  form  muriate  of  potash; 
but  the  oxvgen,  instead  of  being  set  free  in  the  nascent  slate, 
tnters  into  combination  with  another  portion  of  potash,  to 
lonn  a  peroxide,  and  with  oxvmuriatic  g 

'J  he  proportions  required  for  these  changes  may  be  eas.ly 

ded 
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deduced  from  the  data  which  have  been  stated  in  the  pre- 
ceding pa<rec.  Five  proportions  of  potash,  equal  to  240 
grains,  must  he  decomposed  to  foim  with  an  equal  number 
of  proportions  of  oxymuriatic  gas  equal  to  164*5  grains, 
five  proportions  of  muriate  of  potash  equal  to  367  grains; 
and  five  of  oxvgen  equal  to  37*5  grains,  combined  with  one 
of  potash,  equal  to  4S,  must  unite  in  triple  union  with  one  of 
oxymuriatic  gas  equal  to  32*9,  to  form  one  proportion,  equal 
to  1 1 8*4  grains  ot  hvperoxvmuriate  of  potash. 

3.  On  the  Combinations  of  the  Met  ah  of  the  Earths  with 
Oxygen  and  Oxymuriatic  Gas, 

The  muriates  of  baryta,  lime,  and  strontia,  after  being:  a 
long  time  in  a  white  heat,  are  not  decomposable  by  any 
simple  attractions:  thus,  they  are  not  altered  by  drvboracic 
acid,  though,  when  water  is  added  to  them,  they  readily 
afford  muriatic  acid  and  their  peculiar  earths. 

From  this  circumstance,  I  was  induced  to  believe  that 
these  three  compounds  consist  merely  of  the  peculiar  me- 
tallic bases,  which  I  have  named  barium,  strontium,  and 
calcium,  and  oxymuriatic  gas ;  and  such  experiments  as  I 
have  been  able  to  make,  confirm  the  conclusion. 

When  baryta,  strontia,  or  lime,  is  heated  in  oxymuriatic 
gas  to  redness,  a  bodv  preciselv  the  same  as  a  dry  muriate 
is  formed,  and  oxvgen  is  expelled  from  the  earth.  I  have 
never  been  able  to  effect  so  complete  a  decomposition  of 
these  earths  bv  oxymuriatic  eas,  as  to  ascertain  thequantitv 
of  oxygen  produced  from  a  given  quantity  of  earth.  But 
in  three  experiments  made  with  great  care  I  found  that  one 
of  oxvgen  was  evolved  for  every  two  in  volume  of  oxymu- 
riatic  gas  absorbed. 

I  have  not  yet  tried  the  experiment  of  acting  upon  oxy- 
muriatic gas  by  the  bases  of  the  alkaline  earths:  but  I  have 
not  the  least  doubt  that  these  bodies  would  combine  di- 
rectly with  that  substance,  and  form  dry  muriates. 

In  the  last  experiments  that  I  made  on  the  metallization 
of  the  earths  by  amalgamation,  I  paid  particular  attention 
to  the  state  of  the  products  formed,  bv  exposing  the  resi- 
duum of  amalgams  to  the  air.  I  found  that  barvta  formed  in 
this  way  was  not  fusible  at  an  intense  white  heat,  and  that 
strontia  and  lime  so  formed  save  off  no  water  when  ignite<J. 
Baryta  made  from  crvstals  of  the  earth,  as  M.  BerthoHct 
has  shown,  is  a  fusible  hydrat,  and  I  found  that  this  earth 
gave  moisture  when  decomposed  bv  oxymuriatic'  gas  ;  and 
the  lime,  in  hydrat  of  lime,  was  much  more  rapidlv  de- 
con 
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composed  by  oxymuriatic  gas  than  quicklime,  its  oxvgex 
beinir  rapidly  expelled  with  the  water. 

Some  ilrv  quicklime  was  heated  in  a  retort,  filled  with 
muriatic-  acid  gas;  water  was  instantly  formed  in  gnat  abun- 
dance, and  it  can  hardly  be  doubted,  that  this  arose  from 
the  hydrogen  of  the  acid  combining  with  the  oxygen  of  the 
lime. 

As  potassium  so  readily  decomposes  common  salt,  I 
thought  it  might  possibly  decompose  muriate  of  lime,  and 
thus  afford  easy  means  of  procuring  calcium.  The  rapidity 
with  which  muriate  of  lime  absorbs  water,  and  the  difficulty 
of  freeing  it  even  by  a  white  heat  from  the  last  portions, 
rendered  the  circumstances  of  the  experiments  unfavoura- 
ble. I  found,  however,  that  by  heating  potassium  strongly, 
in  contact  with  the  salt,  in  aretort  of  difficultly  fusible  • 
1  obtained  a  dark-coloured  matter,  diffused  through  a  vitreous 
mass,  which  effervesced  strongly  with  water.  The  potas- 
sium had  ail  disappeared,  and  the  retort  had  received  a  heat 
at  which  potassium  entirely  volatilizes.  I  had  similar  re- 
sults with  muriate  of  stiontia,  and  (though  less  distinct, 
more  potassium  distilling  off  unaltered)  with  muriate  of 
baryta.  Either  the  bases  of  the  earths  were  wholly  or  par- 
tially deprived  of  oxymuriatic  gas  in  these  processes,  or  the 
potassium  had  entered  into  triple  combination  with  the 
muriates.  1  hope  on  a  future  occasion  lo  be  able  to  decide 
this  point. 

Combinations  of  muriatic  acid  gas  with  magnesia,  alumine 
and  silex.  are  all  decomposed  by  heat,  the  acid  being  driveu 
off,  and  the  earth  remaining  free.  I  conjectured  from  this 
circumstance,  that  oxymuriatic  gas  would  not  expel  oxygen 
from  these  earths,  and  the  suspicion  was  confirmed  by  ex- 
periments. 1  heated  magnesia,  alumine,  and  silex  to  red- 
ness in  oxv  muriatic,  gas,  but  no  change  took  place. 

MM. Gay  Lussac  and  Thenard  have  shown  that  baryta 
is  capable  of  absorbing  oxygen  ;  and  it  seems  likely,  (as 
according  to  Mr.  Chenevix's  experiments,  most  of  the  earths 
are  capable  of  becoming  hyper-oxymuriates)  that  peroxide* 
of  their  bases  must  exist. 

1  endeavoured  to  combine  lime  with  more  oxvgen,  bv 
heating  it  in  hyper  oxymuriate  of  potash,  but  without  suc- 
cess ;  at  least  alter  this  process  it  gave  off*  no  oxygen  in  com- 
bining with  water.  The  salt  called  oxymuriate  of  lime, 
made  for  the  use  of  the  bleachers,  J  found  gave  off  oxvgui. 
bv  heat,  and  formed  muriate  of  lime. 

From  the  proportions  which   I   have  given  in  the  last 

Bakeriau 
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Bakcrian  lecture,  but  which  were  calculated  from  the  ana- 
lyses of  sulphates,  it  follows  that  if  the  muriates  of  baryta, 
strontia,  and  lime,  be  regarded  as  containing  one  proportion 
of  oxvmuriatic  gas,  and  one  of  metal,  then  they  would  con- 
sist of  71*  barium,  46  strontium,  and  21  calcium,  to  32*9 
of  oxymuriatic  gas. 

To  determine  how  far  these  numbers  are  accurate,  fifty 
grains  of  each  of  these  muriates  that  had  been  heated  to 
whiteness  were  decomposed  by  nitrate  of  silver,  the  preci- 
pitate was  collected,  washed,  heated,  and  weighed. 

The  muriate  of  baryta,  treated  in  this  way,  afforded  6S 
grains  of  horn-silver. 

The  muriate  of  strontia  65  grains. 

The  muriate  of  lime  125  grams. 

From  experiments  to  be  detailed  iri  the  next  section,  it 
appears  that  horn  silver  consists  of  12  of  silver  to  3*9  of 
oxvmuriatic  gas,  and  consequently  that  barium  should  be 
represented  by  65-1,  strontium  by  4CJ,  and  calcium  by 
20-S. 

4.  On  the  Combinations  of  the  Common  Metals  with  Oxygen, 
and  Oxymuriatic  Gas. 

In  the  limits  which  it  is  usual  to  adopt  in  this  lecture,  it 
will  not  be  possible  for  me  to  give  more  than  an  outline  of 
the  numerous  experiments  that  J  have  made  on  the  com- 
binations of  oxymuriatic  gas  with  metals;  I  must  confine 
myself  to  a  general  statement  of  the  mode  of  operating, 
and  the  results.  1  used  in  all  cases  small  retorts  of  green 
glass,  containing  from  three  to  six  cubical  inches,  furnished 
with  stop-cocks.  The  metallic  substances  were  introduced, 
the  retort  exhausted  and  filled  with  the  gas  to  be  acted  up- 
on, heat  was  applied  by  means  of  a  spirit-lamp,  and  after 
cooling,  the  results  were  examined,  and  the  residual  gas 
analysed. 

AH  the  metals  that  I  tried,  except  silver,  lead,  nickel, 
cobalt,  and  gold,  when  heated,  burnt  in  the  oxymuriatic 
gas,  and  the  volatile  metals  with  flame.  Arsenic,  antimony, 
tellurium  and  zinc  with  a  white  flame,  mercury  wilh  a  red 
flame.  Tin  became  ignited  to  whiteness,  and  iron  and  cop- 
per to  redness;  tungsten  and  manganese  to  dull  redness  ; 
platina  was  scarcely  acted  upjn  at  tie  heat  of  fusion  of 
the  t^iass. 

The  product  from  arsenic  was  butter  of  arsenic  ;  a  dense, 

*  If  Mr  James  Thomson's  analv  is  of  sulphate  of  bafytes  be  made  the 
ba->i-  of  caloul  ition,  sulphuric  arid  bs'ng  •stimated  as  36,  then  the  m 
representing  barium  will  be  about  65-5. 

limpid. 
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.limpid,  highly  volatile  fluid,  a  non-conductor  of  electricity, 
and  of  high  specific  gravity,  and  which  when  decomposed 
by  water,  gave  oxide  of  arsenic  and  muriatic  acid.  That 
from  antimony,  wa9  butter  of  antimony,  an  easily  fusible 
and  volatile  solid,  of  the  colour  of  horn-silver,  of  great  den- 
sity, crystallizing  on  cooling  in  hexahedral  plates,  and  giv- 
ing, by  its  decomposition  by  water,  white  oxide. 

The  product  from  tellurium,  in  its  sensible  qualities,  re- 
sembled that  from  antimony,  and  gave  when  acted  on  by 
water  white  oxide. 

1  he  product  from  mercury  was  corrosive  sublimate.  That 
from  zinc  was  similar  in  colour  to  that  from  antimony,  but 
was  much  less  volatile. 

The  combination  of  oxymuriatic  gas  and  iron  was  of  a 
bright  brown ;  but  having  a  lustre  approaching  to  the  me- 
tallic, and  was  iridescent  like  the  Elba  iron  ore.  It  vola- 
tilized at  a  moderate  heat,  filling  the  vessel  with  beautiful 
minute  crystals  of  extraordinary  splendour,  and  collecting 
in  brilliant  plates,  the  form  of  which  I  could  not  determine. 
When  acted  on  by  water,  it  gave  red  muriate  of  iron. 

Copper  formed  a  bright  red  brown  substance,  fusible  at  a 
heat  below  redness,  and  becoming  crystalline  and  semi- 
transparent  on  cooling,  and  which  gave  a  green  fluid,  and 
a  green  precipitate  by  the  action  of  water*. 

The  substance  from  manganese  was  not  volatile  at  a  dull 
red  heat ;  it  was  of  a  deep  brown  colour,  and  by  the  action 
or  water  became  of  a  brighter  brown:  a  muriate  of  man- 
ganese, which  did  not  redden  litmus,  remained  in  solution; 
and  an  insoluble  matter  remained  of  a  chocolate  colourf. 

Tungsten  afforded  a  deep  orange  sublimate,  which,  when 
decomposed  by  water,  afforded  muriatic  acid,  and  the  yel- 
low oxide  of  tungsten. 

Tin  afforded  Libavius's  liquor,  which  gave  a  muriate  by 

*  It  is  worth  inquiry,  whether  the  precipitate  from  cxvmuriate  of  copper 
by  water  is  not  a  hydrated  submuriatc,  analogous  in  its  composition  to  the 
■  ized  muriate  of  Peru.    This  last  1  find  affords  muriatic  acid  and  water 
by  heat. 

The  resin  nf  copper  discovered  by  Boyle,  foimed  by  heating  copper  with 
'corrosive  sublimate,  probably  contains  only  one  proportion  of  oxymuriatic 
.1st  that  above  refewed  to  must  contain  two. 
f  When  muriate  of  manganese  is  made  by  solution  cf  its  oxide  in  muriatic 
ncid,  a  neutral  combination  is  obtained,  but  this  is  decomposed  by  heat; 
muriatic  gas  flies  ofl',  and  brown  oxide  of  manganese  remains.     In  this  re- 
mese  appears  as  a  link  between  the  ancient  metals  and  the  newly 
discovered  ones.     Its  muriate  is  decompo  at  of  magnesia  j  and  its 

oxide  is  the  only  one  amongst  those  long  known,  as  far  a?  my  experiments 
me,  which  neutr;  i  I    muriatic 

it  in  solution  from  aff  i  ting  w 
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the  action  of  water  containing  the  oxide  of  tin,  at  the  maxi- 
mum of  oxidation. 

Silver  and  lead  produced  horn-silver  and  horn-lead,  and 
bismuth,  butter  of  bismuth.  The  absorption  of  oxymu- 
riatic tras  was  in  the  following  proportions  for  two  grains 
of  each  of  the  metals:  for  arsenic  3fi  cubical  inches,  for 
antimony  3'J,  for  tellurium  2-4,  for  mercury  1*5*,  for 
zinc  3-2,  for  iron  5-S,  for  tin  4,  for  bismuth  1*5,  for  copper 
3*4,  for  lead  *Q,  for  silver,  the  absorption  of  volume  was-p9^, 
and  the  increase  of  weight  of  the  silver  was  equivalent  to 
^  of  a  grain  f. 

In  acting  upon  metallic  oxides  by  oxymuriatic  gas,  I. 
found  that  those  of  lead,  silver,  tin,  copper,  antimony,  bis- 
muth, and  tellurium,  were  decomposed  in  a  heat  below  red- 
ness, but  the  oxides  of  the  volatile  metals  more  readily  than 
those  of  the  fixed  ones.  The  oxides  of  cobalt  and  nickel 
were  scarcely  acted  upon  at  a  dull  red  heat.  The  red  oxide 
of  iron  was  not  affected  at  a  strong  red  reat,  whilst  the  black 
oxide  was  rapidly  decomposed  at  a  much  lower  tempera- 
ture ;  arsenical  acid  underwent  no  change  at  the  greatest 
heat  that  could  be  given  it  in  the  glass  retort,  whilst  the 
white  oxide  readily  decomposed. 

Jn  cases  where  oxygen  was  given  off,  it  was  found  ex- 
actly the  same  in  quantity  as  that  which  had  been  absorbed 
by  the  metal.  Thus  two  grains  of  red  oxide  of  mercury 
absorbed  £s  of  a  cubical  inch  of  oxymuriatic  gas,  and  af- 
forded 0-45  of  oxygen  \.     Two  grains  of  dark  olive  oxide 

from 

*  The  gas  in  these  experiments  was  not  freed  from  aqueous  vapour,  and 
as  stop-cocks  of  brass  were  used,  a  little  eas  might  have  been  absorbed  by  the 
surface  of  this  metal,  so  that  the  processes  offer  only  approximations  to  the 
composition  of  the  oxymuriates.  The  processes  on  lead,  tellurium,  iron, 
antimony,  copper,  tin,  mercury,  and  arsenic,  were  carried  on  in  three  suc- 
cessive days,  during  which  the  height  of  the  mercury  in  the  barometer 
varied  from  "0-26  inches  to  SO^IS,  and  the  height  of  that  in  the  thermometer 
from  63  5  to  61  Fahrenheit. 

The  experiment  on  silver  was  made  at  the  temperature  of  52  Fahrenheit, 
and  under  a  pressure  equal  to  that  of  29*9  inches. 

f  This  agrees  nearly  with  another  experiment  made  by  my  brother,  Mr. 
John  Davy,  in  which  12  grains  of  silver  increased  to  159  during  their  con- 
version into  horn-silver. 

f  I  have  made  two  analyses  of  corrosive  sublimate  and  calomel,  with  con- 
siderable care.  I  decomposed  100  grain?  of  corrosive  sublimate,  by  90  grains 
of  liydrat  of  potash.  This  afforded  79\i  grains  of  orange  coloured  oxide 
of  mercury,  40  grains  of  which  afforded  9-15  cubical  inches  of  oxygen  gas; 
the  muriate  of  silver  formed  from  the  100  grains  was  102-5. 

100  grains  of  calomel,  decomposed  by  90  grains  of  potash,  afforded  82 
grains  of  olive-coloured  oxide  of  mercury,  of  which  40  graius  gave  by  de- 
composition by  beat  4-8  cubical  inches  of  oxvgen.  The  quantity  of  horn- 
silver  formed  from  the  100  grains  was  5S-75-  grains. 

In  the  second  analysis,  the  quantity  of  oxide  obtained  from  corrosive 
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from  calomel  decomposed  by  potash,  absorbed  about  fVir0* 
oxvmuriatic  gas,  anil  afforded  y-,^  or  oxygen,  and  corrosive 
sublimate  was  produced  in  both  cases. 

In  the  decomposition  or  the  white  oxide  of  zinc,  oxygen 
was  expelled  exactly  equal  to  hair'  the  volume  or'  the  oxv- 
muriatic acid  absorbed.  In  the  case  of  the  decomposition 
of  the  black  oxide  of  iron,  and  the  white  oxide  of  arsenic, 
the  changes  that  occurred  were  of  a  very  beautiful  kind  ; 
no  oxygen  was  given  off  in  either  case,  but  butter  of  arsenic 
and  arsenical  acid  formed  in  one  instance,  and  the  ferru- 
ginous sublimate  and  red  oxide  of  iron  in  the  other. 

Two  grains  or'  white  oxide  of  arsenic  absorbed  0*8  of  oxv- 
muriatic gas  *. 

I  doubt  not  that  the  same  phenomena  will  be  found  to 
occur  in  other  instances,  in  which  the  metal  has  compara- 
tively a  slight  attraction  only  lor  oxvmuriatic  gas,  and  when 
it  is  susceptible  of  different  degrees  of  oxidation,  and  in 
which  the  peroxide  is  used. 

The  only  instance  in  which  I  tried  to  decompose  a  com- 
mon metallic  oxide,  by  muriatic  acid,  was  in  that  of  the 
fawn-coloured  oxide  of  tin;  water  rapidly  separated,  and 
Libavius's  liquor  was  formed. 

From  the  proportions  which  mav  be  gained  in  considering 
the  volumes  of  oxvmuriatic  tras  absorbed  bv  the  different 
metals,  in  their  relations  to  the  quantity  of  oxygen  which 
would  be  required  to  convert  them  into  oxides,  it  would 
appear,  that  in  the  experiments  to  which  I  have  referred, 
either  one,  two,  or  three  proportions  of  oxvmuriatic  gas 

sublimate  was  78-7  ;  the  quantity  of  muriate  of  silver  formed  was  10:?-1;  the 
oxide  produced  fVom  calomel  weighed  83  grains;  the  horn-silver  formed 
was  57£  grains.  I  am  inclined  to  put  most  confidence  in  the  last  analyses  ; 
but  the  tenor  of  both  is  to  show  that  the  quantity  of  oxvmuriatic  gas  in 
corrosive  sublimate  is  exactly  double  lint  in  calomel,  and  that  the  orange 
oxide  contains  twice  as  much  oxygen  as  the  black,  the  mercury  being  con- 
sidered as  the  same  in  all.  The  olive  colour  of  the  oxide  formed  from  ca- 
lomel is  owing  to  a  slight  admixture  of  orange  oxide,  formed  iiy  the  oxygen 
of  the  water  used  in  precipitation;  the  tint  1  find  is  almost  black,  when  a- 
boiling  solution  of  potash  is  used  ;  and  trituration  with  a  little  orange  oxide 
brings  the  tint  to  olive.  It  has  been  stated,  that  the  olive  oxide  thrown 
down  from  calomel  by  potash  is  a  submuriate;  but  I  have  never  been  able 
to  find  a  vestige  of  muriatic  acid  in  it  when  well  washed.  It  is  not  easy  to 
obtain  perfect  precision  in  analyses  of  the  oxides  of  mercury;  water  adheres 
to  the  oxides,  which  cannot  be  entirely  driven  off  without  the  expulsion  of 
some  oxygen.  In  all  my  experiments,  though  the  oxides  had  been  heated  to 
a  temperature  above  212,  a  lkile  dew  collected  in  the  neck  of  the  retort,  so 
that  the  40  grains  must  have  been  over-rated. 

*  A  singular  instance  of  the  tendency  of  the  oxide  of  arsenic  to  become 
arsenical  acid,  occurs  in  its  actiou  on  fused  hydnrt  of  not  ash  ;  the  water  in 
the  hydrat  is  rapidly  decomposed,  and  aneniuretied  hydrogen  evolved,  and 
axscniate  of  potash  formed. 

combine 
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combine  with  one  of  metal,  and  consequently,  from  the 
composition  of  the  muriates,  it  will  be  easy  to  obtain  the 
numbers  representing  the  proportions  in  which  these  metals 
may  be  conceived  to  enter  into  other  compounds*. 

9.  General  Conclusions  and  Observations,  illustrated  by 
Experiments. 

All  the  conclusions  which  I  ventured  to  draw  in  my  last 
communication  to  the  Society,  will,  I  trust,  be  found  to  be 
confirmed  by  the  whole  series  of  these  new  inquiries* 

Oxymuriatic  gas  combines  with  inflammable  bodies,  to 
form  simple  binary  compounds-,  and  in  these  cases,  when  it 
acts  upon  oxides,  it  either  produces  the  expulsion  of  their 
oxygen,  or  causes  it  to  enter  into  new  combinations. 

If  it  be  said  that  the  oxvgcn  arises  from  the  decomposition 
of  the  oxymuriatic  gas,  and  not  from  the  oxides,  it  may  be 
asked,  why  it  is  always  the  quantity  contained  in  the  oxide; 
and  why  in  some  cases,  as  those  of  the  peroxides  of  potas- 
sium and  sodium,  it  bears  no  relation  to  the  quantity  of 
gas? 

If  there  existed  any  acid  matter  in  oxymuriatic  gas,  com- 
bined with  oxygen,  it  ought  to  be  exhibited  in  the  fluid 
compound  of  one  proportion  of  phosphorus,  and  two  of 
oxvmuriatic  gas;  for  this,  on  such  an  assumption,  should 
consist  of  muriatic  acid  (on  the  old  hypothesis,  free  from 
water)  and  phosphorous  acid  ;  but  this  substance  has  no  effect 
on  litmus  paper,  and  does  not  act  under  common  circum- 
stances on  fixed  alkaline  bases,  such  as  dry  lime  or  mag- 
nesia. Oxymuriatic  gas,  like  oxygen,  must  be  combined  in 
large  quantity  with  peculiar  inflammable  matter,  to  form  acid 
matter.  In  its  union  with  hydrogen,  it  instantly  reddens 
the  driest  litmus  paper,  though  a  gaseous  body.  Contrary 
to  acids,  it  expels  oxygen  from  prot-oxides,  and  combines 
with  peroxides. 

When  potassium  is  burnt  in  oxymuriatic  gas,  a  dry  com- 
pound is  obtained.  If  potassium  combined  with  oxygen  is 
employed,  the  whole  of  the  oxygen  is  expelled,  and  the  same 
compound  formed.  It  is  contrary  to  sound  logic  to  bay, 
that  this  exact  quantity  of  oxygen  is  given  off  from  a  body 
not  known  to  be  compound,  when  we  are  certain  of  its  ex- 
istence in  another;  and  all  the  cases  are  parallel. 

*  From  the  experiments  detailed  in  the  note  in  the  opposite  page,  it  would 
appear  chat  the  Dumber  representing  the  proportion  in  which  mercury  com- 
bines must  be  about  'ZOO.  That  of  silver,  as  would  appear  from  the  results, 
page  417,  about  10Q.  The  numbers  of  other  metals  may  be  learnt  from  the 
data  in  the  same  page,  but  from  what  has  been  stated.,  :hese  data  cannot  be 
considered  as  verr  correct. 

Dd2  An 


429  Experiments  on  the  Combinations  of 

An  argument  in  favour  or'  the  existence  of  oxygen  in 
oxvmuriatic  gas,  may  b*  derived  by  some  persons  from  the 
circumstance?  of  its  formation,  by  the  action  of  muriatic 
acid  on  peroxides,  or  on  hvper-oxymuriate  of  potash;  bnt 
a  minute  investigation  of  the  subject  will,  1  doubt  not,  show; 
that  the  phaenomena  of  this  action  are  entirely  consistent 
with  the  views  I  have  brought  forward.  By  heating  mu- 
riatic adid  gas  in  contact  with  cry  peroxide  of  manganese, 
water  I  found  was  rapidly  formed,  and  oxvmuriatic  gas 
produced,  and  the  peroxide  rendered  brown.  Now  as  mu- 
riatic acid  gas  is  known  to  consist  of  oxvmuriatic  gas  and 
hydrogen,  there  is  no  simple  explanation  of  the  result,  ex- 
cept bv  saving  that  the  hydrogen  of  the  muriatic  acid  com- 
bined with  oxvgen  from  the  peroxide  to  produce  water. 

Scheele  explained  the  bleaching  powers  of  the  oxvmuriatic 
gas,  bv  supposing  that  it  destroyed  colours  by  combining 
with  phlogiston.  Bertbollet  considered  it  as  acting  by  sup- 
plying oxygen.  I  have  made  an  experiment,  which  seems 
to  prove  that  the  pure  gas  is  incapable  of  altering  vegetable 
colours,  and  that  its  operation  in  bleaching  depends  entirely 
upon  its  property  of  decomposing  water,  and  liberating  its 
oxygen. 

I  filled  a  glass  globe  containing  dry  powdered  muriate  of 
lime,  with  oxvmuriatic  gas.  [  introduced  some  dry  paper 
tinged  with  litmus  that  had  been  just  heated,  into  another 
globe  containing  dry  muriate  of  lime;  after  some  time  this 
globe  was  exhausted,  and  then  connected  with  the  globe 
containing  the  oxymuriatic  gas,  and  by  an  appropriate  set 
of  stop-cocks  the  paper  was  exposed  to  the  action  of  the 
gas.  No  change  of  colour  look  place,  and  alter  two  day- 
there  was  scarcely  a  perceptible  alteration. 

Some  similar  paper  dried,  introduced  into  gas  that  had 
not  been  exposed  to  muriate  of  lime,  was  instantly  rendered 
white*. 

Paper  that  had  not  been  previously  dried,  brought  in  con- 
tact with  dried  gas,  underwent  the  same  change,  but  more 
slowly. 

The  hyper-oxvrnuriates  seem  to  owe  their  bleaching 
powers  entirely  to  their  loosely  combined  oxygen j  there  is 
a  strong  tendency  in  the  metal  of  those  in  common  use,  to 
form  simple  combinations  with  Oxymuriatic  gas,  and  the 
oxygen  is  easily  expelled  or  attracted  from  them. 

*  The  last  experiments  were  made  in  the  laboratory  of  the  Dublin  Society; 
most  of  the  preceding  ones  hi  the  laboratory  of  the  Roval  Institution;  and 
I  have  been  permitted  to  refer  to  them  by  the  managers  of  that  useful  public 
establishment. 
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It  is  generally  stated  in  chemical  books,  that  oxymuriatic 
gas  is  capable  of  being  condensed  and  crystallized  at  a  low 
temperature;  I  have  found  by  several  experiments  that  this 
is  not  the  case.  The  solution  of  oxyrouriajtic  gas  in  water 
freezes  more  readily  than  pure  water,  but  trie  pure  gas  dried 
by  muriate  of  lime  undergoes  no  change  whatever,  at  a  tem- 
perature of  -10  below  0-  of  Fahrenheit.  The  mistake  seems 
to  have  arisen  from  the  exposure  of  the  gas  to  cold  in  bot- 
tles containing  moisture. 

I  attempted  to  decompose  boracic  and  phosphoric  acids 
by  oxymuriatic  eas,  but  without  success ;  from  which  it 
seems  probable,  that  the  attractions  of  boracium  and  phos- 
phorus for  oxvcren  are  stronger  than  for  oxvmuriatic  gas. 
And  from  the  experiments  I  have  already  detailed,  iron  and 
arsenic  are  analogous  in  this  respect,  and  probably  some 
other  metals. 

Potassium,  sodium,  calcium,  strontium,  barium,  zinc, 
mercury,  tin,  lead,  and  probably  silver,  antimony,  and  gold 
seem  to  have  a  stronger  attraction  for  oxymuriatic  gas  than 
for  oxygen. 

I  have  as  vet  been  able  to  make  very  few  experiments  on 
the  combinations  of  the  oxvmuriatic  compounds  with  each 
other,  or  with  oxides.  The  liquor  from  arsenic,  and  that 
from  tin,  mix,  producing  an  increase  of  temperature  ;  and 
the  phosphuretted  and  the  sulphuretted  liquors  unite  with 
each  other,  and  with  the  liquor  of  Libavius.  but  without 
any  remarkable  phaenomena. 

I  heated  lime  gently  in  a  green  glass  tube,  and  passed  the 
phosphoric  sublimate,  the  saturated  oxymuriate  of  phos- 
phorus, through  it,  in  vapour;  there  was  a  violent  action 
with  the  production  of  heat  and  light,  and  a  gray  fused 
mass  was  formed,  which  afforded,  by  the  action  of  water, 
muriate  and  phosphate  of  lime. 

I  introduced  some  vapour  from  the  healed  phosphoric 
sublimate,  into  an  exhausted  retort  containing  dry  paper 
tinged  with  litmus  :  the  colour  slowly  changed  to  pale  red. 
Ttn~s  fact  seems  in  favour  of  the  idea  that  the  substance  is 
an  acid;  but  as  some  minute  quantity  of  aqueous  vapour 
might  have  been  present  in  the  receiver,  the  experiment 
cannot  be  regarded  as  decisive  :  the  strength  of  its  attraction 
for  ammonia  is  perhaps  likewise  in  favour  of  this  opinion. 
All  the  oxymuriates  that  I  have  tried,  indeed,  form  triple 
compounds  with  this  alkali  ;  but  phosphorus  is  expelled  by 
a  senile  heat  from  the  other  compounds  of  oxymuriatic  gas 
and  phosphorus  with  ammonia,  and  the  substance  remain- 
ing in  combination  is  the  phosphoric  sublimate. 
9  P  d  3  6.  Some 
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6.  Sojne  Reflections  on  the  Nomenclature  of  the  Oxymuriatic 
Compounds. 

To  call  a  bodv  which  is  not  known  to  contain  oxygen, 
and  which  cannot  contain  njunatic  acid,  oxymuriatic  ac:d, 
is  contrary  to  the  principles  or  that  nomenclature  in  which 
jt  is  adopted  ;  and  an  alteration  of  it  seems  necessary  to 
assist  the  progress  of  discussion,  and  to  diffuse  just  ideas  on 
the  subject.  If  the  great  discoverer  of  this  substance  had 
signified  it  by  any  simple  name,  it  would  have  been  proper 
to  have  recurred  to  it  ;  but  dephlogisticated  marine  acid  is  a 
term  which  can  hardly  be  adopted  in  the  present  advanced 
sera  of  the  science. 

After  consulting  some  of  the  most  eminent  chemical  phi- 
losophers in  this  country,  it  has  been  judged  most  proper 
to  suggest  a  name  founded  upon  one  of  its  obvious  and  cha- 
racteristic properties — its  colour,  and  to  call  it  Chlorine,  or 
Chloric  gas*. 

Should  it  hereafter  be  discovered  to  be  comnound,  and 
even  to  contain  oxygen,  this  name  can  imply  no  error,  and 
cannot  necessarily  require  a  change. 

Most  of  the  salts  which  have  been  called  muriates,  are 
not  known  to  contain  any  muriatic  acid,  or  any  oxygen. 
Thus  Libavius's  liquor,  though  converted  into  a  muriate  by 
water,  contains  only  tin  and  oxymuriatic  gas,  and  horn- 
silver  seems  incapable  of  being  converted  into  a  true  mu- 
riate. 

I  venture  to  propose  for  the  compounds  of  oxymuriatic 
gas  and  inflammable  matter,  the  name  of  iheir  bases,  with 
the  termination  ane.  Thus  argentane  may  signify  horn- 
silver ;  stannane,  Libavius's  liquor ;  antimonane,  butter  of 
antimony ;  sulphurane,  Dr.  Thomson's  sulphuretted  liquor ; 
and  so  on  for  the  rest. 

In  cases  when  the  proportion  is  one  quantitv  of  oxymii- 
riatic  gas,  and  one  of  inflammable  matter,  this  nomenclature 
will  be  competent  to  express  the  class  to  which  the  body- 
belongs,  and  its  constitution.  In  cases  when  two  or  more 
proportions  of  inflammable  matter  combine  with  one  of 
gas;  or  two  or  more  of  gas,  with  one  of  inflammahle  mat- 
ter, it  may  be  convenient  to  signify  the  proportions  by  af- 
fixing vowels  before  the  name,  when  the  inflammable  mat- 
ter predominates,  and  after  the  name,  when  the  gas  is  in 
excess;  and  in  the  order  of  the  alphabet,  a  signifying  two, 
e  tLree,  i  four,  and  so  on. 

*  From  yX«m. 

The 
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The  name  muriatic  acid,  as  applied  to  the  compound  of 
hydrogen  and  oxvmuriatic  gas,  there  seems  to  be  no  reason 
for  altering.  And  the  compounds  of  this  body  with  oxides 
should  be^characteiiztd  in  the  usual  manner,  and  as  the 
other  neutral  salts. 

Thus  muriate  of  ammonia  and  muriate  of  magnesia  are 
perfectly  correct  expressions. 

I  shall  not  dwell  any  longer  at  present  upon  this  subject. 
What  I  have  advanced,  I  advance  merely  as  suggestion,  and 
principally  for  the  purpose  of  calling  the  attention  of  philo- 
sophers to  it*.  As  chemistry  improves,  many  other  alter- 
ations will  be  necessary;  and  it  is  to  he  hoped  that,  when- 
ever they  take  place,  they  will  be  majde  independent  of  all 
speculative  views,  and  that  new  names  will  be  derived  from 
some  simple  and  invariable  property,  and  that  mere  arbitrary 
designations  will  be  employed,  to  signify  the  class  to  which 
compounds  or  simple  bodies  belong. 

LXX.  On 

*  It  may  be  conceived  that  a  name  mav  be  found  for  the  oxymuriatic  gas 
in  some  modification  of  its  present  appellation  which  may  harmonize  with 
the  new  views,  and  which  mav  yet  signify  its  relation  to  the  muriatic  acid, 
such  as  demuriatic  eras,  or  oxvmuric  gas;  but  in  this  ca'e  it  would  be 
necessary  to  call  the  muriatic  acid,  hydrogenated  muriatic  acid,  or  hydro- 
muriatic  acid;  and  the  salts  which  contain  it  hydrogenaied  muriates  or  hy- 
dromuriates ;  3nd  on  such  a  plan,  the  compounds  of  oxymuriatic  gas  must 
be  called  demuriates  or  oxymuriates,  which  I  conceive  would  create  more 
complexity  and  difficultv  in  unfolding  just  ideas  en  this  department  of  che- 
mical knowledge  than  the  methods  which  I  have  ventured  to  propose  It 
may  however  be  right,  considering  the  infant  state  of  the  investigation,  to 
suspend,  for  a  time,  the  adoption  of  anv  new  terms  for  these  compounds. 
It  is  possible  that  oxvmuriatic  gas  mav  be  compound,  and  that  this  body  and 
oxygen  may  contain  some  common  principle;  but  at  present  we  have  no 
more  right  to  say  that  oxymuriatic  gas  contains  oxygen  than  to  say  that  tin 
contains  hydrogen  ;  and  names  should  express  things  and  not  opinions;  and 
till  a  body  is  decompounded,  ir  should  be  considered  as  simple. 

In  the  last  number  of  Mr.  Nicholson's  Journal,  which  appeared  February 
1st,  whilst  this  sheet  was  correcting  for  the  press,  I  have  seen  an  ingenious 
paper,  by  Mr.  Murray,  of  Edinburgh,  in  which  he  has  attempted  to  shew 
that  oxymuriatic  gas  contains  oxygen.  Kis  methods  are.  bv  detonating  oxy- 
murialic  gas  in  excess,  with  a  mixture  of  hydrogen,  and  gaseous  oxide  of 
carbon,  when  he  supposes  carbonic  acid  is  formed;  and  by  mixing  oxymu- 
riatic gas  in  excess,  with  sulphuretted  hvdrogen.  when  he  supposes  sulphuric 
acid,  or  sulphureous  acid  is  formed.  In  some  experiments,  in  which  my 
brother,  Mr.  John  Davy,  was  so  good  as  to  co-operate,  made  over  boiled 
mercury,  we  found,  that  seven  parts  of  hydrogen,  eight  parts  of  gaseous 
oxide  of  carbon,  and  50  parts  of  oxvmuriatic  gas,  exploded  by  the  electric 
spark,  diminished  to  about  30  measures;  and  calomel  was  formed  on  the 
sides  of  the  tube.  On  adding  dry  ammonia  in  excess,  and  exposing  the  re- 
mainder to  water  a  gas  remained,  which  equalled  more  than  nine  measures, 
and  which  was  gaseous  oxide  01  carbon,  with  no  more  impurity  than  mijjht 
be  expected  from  the  air  in  the  gases,  and  the  nitrogen  expelled  from  the 
ammonia;  so  that  the  oxvgen  in  Mr.  Murray  s  carbonic  acid,  it  seems,  was 
obtained  from  water,  or  from  the  carbonic  oxide.  Sulphuretted  hydrogen, 
added  over  dry  mercurv,  to  oxvmuriatic  gas  in  excess,  inflamed  in  two  or 
three  experiments;  muriatic  acid  gas  containing  the  vapour  of  oxymuriate 

Dd*  of 


[    4-4    ] 

LXX.    On  A/.  De  Luc's  Electric  Column.      By  Thomas 
Forsteh,  Esq. 

To  Mr.  Tiiloch. 

Sir,  In  consequence  of  Mr.  De  Luc's  Electric  Columns 
having  been  described  in  vour  Philosophical  Magazine,   I 

think  it  right  to  inform  your  readers  of  a  circumstance  re- 
lating to  it,  which  may  prove  interesting.  I  hare  observed 
that  the  action  of  this  column  is  materially  influenced  bv 
the  state  of  the  atmosphere  :  your  readers  gtc  acquainted 
with  the  manner  in  which  two  bells,  attached  to  the  plus 
and  minus  end  of  the  column,  are  made  to  rim:  bv  means 
of  an  insulated  conducting  clapper  being  suspended  between 
them,  and  with  the  circumstance  of  their  having  rung  for 
many  months  together  in  an  instrument  of  Mr.  B.M.  For- 
ster's  at  Waltham'stow.  Now  I  have  observed  that  they 
sometimes  pulsate  very  strong  and  regularly,  at  other  times 
weak  and  regularly,  at  others  strove  and  irregularly,  or 
with  intervals  of  quiescence,  and  sometimes  both  weak  and 
irregularly;  and  these  variations  seem  to  me  to  be  con- 
nected with  peculiarities  in  the  electric  state  of  the  atmo- 
sphere. For  I  cannot  perceive  that  there  is  any  correspon- 
dence between  the  kind  of  action  of  this  col.umn  and  the 
state  of  the  hygrometer,  barometer,  or  thermometer;  but 
there  seems  lo  be  a  connection  between  it  and  certain  ap- 
pearances of  the  clouds,  the  peculiarities  of  which  are  (ac- 
cording to  the  modern  theory)  caused  chiefly  by  electricity  : 
when  the  air  is  dry,  with  strong  easterly  winds,  when  the 
cirrus  cloud  ramifying  about  in  all  directions,  and  occa- 
sionally accompanied  by  the  other  modifications,  continues 

of  sulphur,  was  formed,  which,  when  neutralized  by  amm  -luriate 

of  ammonia,  and  a  combination  of  ammonia  and  oxy  muriate  of  sulphur. 

When  a  mixture  of  oxymuriatic  gas  in  excess,  and  sulphuretted  hydrogen, 
was  suffered  to  pass  into  the  atmosphere,  the  smell  was  th  it  ofoxymuriate  or 
sulphur:  there  was  not  the  slightest  indication  of  the  presence  of  any  sul- 
phuric or  sulphureous  acid.  If  Air.  Murray  had  used  ammonia,  insh 
water,  for  analysing  his  results,  I  do  not  think  he  would  have  concluded, 
that  oxvmu  >le  of  decomposition  by  such  methods. 

I  shall  not,  at  present,  enter  upon  a  detail  of  other  experiments  which  I 
have  made  on  thi  h  my  brother,  as  it  is  his  in- 

tention to  refer  to  them,  in  an  answer  to  Mr.  Murray's  paper. 

I  shall  conclude,  by  .-  ius   chemist  has  mistaken  my 

views,  in  sui  '!  ;  '  merely  state  what  I  have  seen,  and 

what  1  have  fcund       :"•■  be  >  firm riatic  gas;  but  lean 

find  none.     I  "  "■"■  with  great  interest;  and 

their  results,  tireh    confirm  all  my  ideas  ou  the 

subject,  and  afford  no  support  to  the  hypothetical  ideas  which  he  has  la- 
boured so  zealously  to  dei 

fbr 
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for  a  long  time  unattended  bv  rain,  when  the  nights  are 
clear,  and  small  meteors,  called  falling  stars,  are  numerous; 
when,  I  say,  these  circumstances  happen  together,  I  have 
observed  that  the  bells  of  this  column  always  ring  with  verv 
irregular  pulsations ;  and  further,  when  rain  succeeds  such 
kind  of  weather,  it  commonly  happens  that  their  pulsations 
become  weak,  or  cease  altogether,  and  the  bells  become  si- 
lent:  on  the  contrary,  when  the  weather  is  fair,  and  when 
only  d  urnal  cumuli  prevail,  thev  usually  pulsate  regularly. 
An  ingenious  meteorologist  suggested  to  me,  the  other  day, 
that  the  irregular  pulsanon  of  the  bells  might  be  occasioned 
by  the  electric  fluid's  passing  downward  to  the  earth  in  pul- 
sations, which  might  be  the  ease  when  it  was  very  irregu- 
larly distributed  in  the  atmosphere. 

To  me  it  appears  that  this  irregular  distribution  of  the 
electric  fluid  would  be  indicated  by  the  multiform  appear- 
ance of  the  cirrus  cloud  which  I  have  described,  for  the  par- 
ticular office  of  this  cloud  seems  to  be  that  of  serving  as  a 
conductor  of  electricitv.  The  same  circumstance  would 
also  give  rise  to  the  occasional  appearance  of  other  modifi- 
cations. All  however  that  can  be  said  on  this  interesting 
subject  at  present  is,  that  there  seems  to  he  a  connection 
north  attending  to  between  the  kind  of  action  of  the  column, 
and  the  kind  of  weather  which  prc-rails,  indicated  by  the 
various  and  peculiar  appearances  of  the  clouds.  Future  ob- 
servations may  lead  to  the  knowledge  of  adjunct  circum- 
stances which  may  have  their  share  in  producing  these 
changes.  To  engage  the  co-operation  of  other  meteorolo- 
gists, by  which  alone  the  science  can  be  broucht  to  any  de- 
gree of  perfection,  is  the  object  I  have  in  view  in  soliciting 
the  favour  that  this  may  be  inserted  in  your  Philosophical 
iMagazine.  I  remain,  sir, 

Your  constant  reader  and  servant, 

S:.  Helen's  Place,  June  14,  1S11.  THOMAS    FoRSTEK. 


LXXI.   Memoir  on  the  different  Compounds  formed  by  the 
Re-action  of  Sulphuric  Acid  on  Camphor.     By  M.  Che- 

VREL'L*. 

JLJ.AVING  shown  in  my  two  former  memoirs,  that  tanning 
substances,  formed  by  the  re-action  of  nitric  acid  upon  many 
vegetable  compounds,  were  combinations  of  that  acid  with 
different  substances,  the  greater  part  of  which  arc  unknown 

*  Jnva'es  :/«  Chimie,  tome  lis. 

to 
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to  us;  it  remains  for  ire  to  inquire,  if  the  third  species  of 
tannin  of  Mr.  Hatchett  (formed  hy  the  sulphuric  acid)  is 
a  combination  analogous  to  the  others.  I  directed  in v  re- 
searches to  the  tanning  matter  obtained  from  camphor,  be- 
cause it  is  that  which  particularly  engaged  the  attention  of 
Mr.  Ilatchett.  Although  I  do  not  think  that  all  the  imme- 
diate principles  of  vegetables,  when  brought  into  contact 
with  sulphuric  acid,  would  be  acted  upon  precisely  in  the 
same  manner  as  camphoi,  I  yet  have  reason  to  believe,  thai 
the  results  presented  by  this  last  are  applicable  to  those 
substances  which  have  a  similar  composition.  The  sul- 
phuric acid,  in  its  mode  of  acting,  appears  in  general  to  pos- 
sess more  uniformity  than  the  nitric,  acid  does.  The  ex- 
periments which  I  am  going  to  relate,  were  made  upon 
camphor  that  was  perfectly  pure. 

I  put  into  a  retort,  to  which  a  balloon  was  adapted,  thirtv 
grammes  of  camphor  and  sixty  of  pure  sulphuric  acid. 
The  mixture  became  dark  and  yellow.  I  exposed  it  to  a 
gentle  heat  for  two  hours.  A  great  deal  of  sulphurous  acid 
was  disengaged.  I  then  poured  upon  the  thick  brown  li- 
quor remaining  in  the  retort,  sixty  grammes  of  sulphuric 
acid,  and  distilled.  There  came  over  into  the  receiver  weak 
sulphuric  acid,  sulphurous  acid,  arid  a  yellow  volatile  oil 
having  a  strong  smell  of  camphor.  Towards  the  end  of  the 
operation  there  was  produced  a  small  quantity  of  sulphuret- 
ted hydrogen,  which  was  decomposed  by  the  sulphurous 
acid;  there  was  then  scarcely  any  liquor  left  in  the  retort. 

The  residue,  after  distillation,  was  washed  in  boiling  w  li- 
ter until  the  washings  were  no  longer  sensibly  coloured. 
The  first  washings  contained  an  excess  of  sulphuric  acid  ; 
the  others  scarcely  contained  enough  to  be  sensible  to  ba- 
rytes.  I  shall  first  begin  with  the  examination  of  the  coaly 
residuum,  and  shall  afterwards  treat  of  the  matters  contained 
in  the  washings* 

1 .  Action  of  JValer. 

The  coalv  residuum  was  of  a  bright  black  colour;  its 
taste  was  a  little  acid,  upon  its  being  held  some  time  in  the 
mouth;  it  slightly  reddened  turnsole  paper  moistened  with 
water.  When  boiled  some  hours  in  distilled  water,  the 
water  was  scarcely  at  all  tinged.  The  water  thus  boiled 
upon  the  matter,  formed  no  precipitate  with  nitrate  of  ba- 
rvtes  and  acetate  of  lead,  even  after  standing  twenty-four 
hours.  Evaporated  to  dryness,  there  remained  a  trace  of 
brownish  colour,  which  became  red  on  the  application  of 
barvtes  water.      These  trials  convinced  me  there  was  no 

longer 
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longer  any  uncombined  sulphurous  acid  in  this  coalv  resi- 
duum, and  that,  if  it  contained  any,  it  must  have  been  in  a 
state  of  close  combination. 

2,  Action  of  Heat. 

I  distilled  four  grammes  of  the  coaly  residuum  in  a  smjH 
retort  provided  with  a  balloon,  and  obtained  the  following 
products;  1.  a  little  moisture;  £.  sulphurous  acid  ;  3.  sul- 
phuretted hydrogen,  part  of  which  was  decomposed  bv  the 
sulphurous  acid,  and  part  remained  in  the  balloon,  although 
there  was  in  it  an  excess  of  the  acid;  4.  a  red  oil,  which 
became  brown  on  exposure  to  the  air.  This  product,  some 
time  after  its  distillation,  gave  out  an  aromatic  sulphurous 
odour  resembling  that  of  amber  and  pyritous  coalj  satu- 
rated with  potass,  it  gave  out  volatile  alkali,  hut  in  too  small 
a  quantity  to  enable  me  to  draw  any  inference  from  its  pre- 
-sence. 

I  observed  in  another  experiment,  made  over  mercury 
in  a  very  small  apparatus,  that  it  gave  out  carbonic  acid 
gas.  oxv-carburetted  hydrogen  gas,  sulphuretted  hydrogen 
gas,  and  much  less  sulphurous  acid  than  in  the  former 
distillation,  which  was  made  into  a  vessel  containing  a  large 
quantity  of  atmospheric  air.  The  action  of  heat  proves, 
that  besides  carbon  and  hydrogen  there  are  contained  in  the 
coaly  residuum  sulphur  and  oxygen,  but  it  does  not  deter- 
mine whether  these  last  exist  in  it  in  the  state  of  sulphuric 
acid,  or  are  immediately  combined  with  the  carbon  and 
hydrogen.  However,  if  we  consider  that  the  coalv  resi- 
duum reddens  turnsole,  the  first  opinion  is  the  most  pro- 
bable, and  I  adopt  this  as  being  the  one  most  consistent  witlv 
the  facts  and  with  analogv  *. 

The  matter  remaining  in  the  retort  after  the  distillation 
of  the  remainder  of  the  coaly  substance  was  black,  semi- 
fused,  formed  of  small  shining  grains,  and  resembled  coak  ; 
it  weighed  two  grammes  and  two  deci-grammes.  It  was 
inodorous  ;  but,  on  being  exposed  to  the  air  for  some  time 
on  a  plate  of  copper,  it  blackened  that  metal,  and  gave  out 
a  smell  of  sulphuretted  hydrogen.  This  phenomenon  in- 
duced me  to  make  some  experiments  upon  this  substance, 
in  order  to  ascertain  in  what  state  the  sulphur  existed  in  it. 
\  boiled  it  in  water,  but  this  did  not  dissolve  the  least  par- 
ticle of  it;  it  caused  no  precipitate  either  with  water  of 
barytes,  or  with  a  solution  of  acetate  of  lead.     I  boiled  it 

*-  Yet  it  is  not  impossible  but  there  nay  be  in  this  compound  a  small 
quantity  of  sulphur  in  a  combustible  state. 

several 
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several  honis  in  a  solution  of  potass,  and  llic  result  wa 

t  being  able  by  these  methods  to  detect  the  presence 
of  sulphur  in  this  substance,  I  thought  of  detonating  it  with 
uiti  -.•:'  siduum   of  the  detonation,  did  - 

d  in  water,  filtered  and  supersaturated  with  nitric  acid, 
afforded  by  the  addition  of  nitrate  of  barytcs  an  abundant 
precipitate  of  the  sulphate.  These  experiments  show  that 
sulphur  ma\  be  so  intimately  combined  with  carbon 

;  the  action  of  a  red  heat,  and  of  liquid  potass.  We 
cannot  admit  the   presence  of  acid  in  this  com- 

bination ;  t\<r  all  the  known  facte  prove  that  the  compounds 
in  which  tins  acid  is  the  m  »st  concentrated  do  not  resist, 
at  a  high  temperature,  the  affinities  of  carbon  and  hydro 
If  oxygen  at  all  exist  in  this  combination,  it  ca,n  only  be 
in  a  very  small  proportion,  since  it  does  not  by  heat  act 
upon  the  combustible  substances,  so  as  to  form  with  them 
gaseous  products.  From  all  these  considt  rations,  it  ap] 
n>  me,  that  we  ought  to  regard  the  matter  remaining  alter 
the  distillation  of  the  c<  aly  residuum  as  a  combination  pf 
carbon,  sulphur,  and  a  small  quantity  of  hydro 

The  solid  combination  of  carbon  and  sulphur  is  not  a 
fact  entirely  unknown  to  chemists.  MM.  Clement  and 
Desorines  hav<  i  of  it  in  their  Memoir  upon  Carbon; 

.  which  time  M.  Amedee  Berthullet  has  shown,  that 
by  passing  sulphur  in  a  state  of  vapour  over  charcoal,  a  cer- 
tain portion  of  the  sulphur  becomes  fixed  in  it.  The  ana- 
lysis of  gunpowder  yields  the  same  combination.  \V 
the  nitrate  of  potass  has  been  carried  off  by  means  of  water, 
the  residuum,  which  is  not  soluble,  and  which  consists  of 
charcoal  and  sulphur,  parts  but  with  a  verv  small  quantity 
of  this  latter,  by  the  action  of  heat:  and  to  tins  is  owing 
the  sulphuric  acid  that  is  formed  when  the  residuum  already 
heated  in  a  close  crucible  comes  to  be  burned.  These  in- 
teresting facts  fui  the  analysis  ol  (vder  were  commu- 
nicated to  me  by  M.  Proust,  when  I  gave  him  an  account 
oi"  mv  labours. 

M.Proust,  much  struck  with  the  odour  of  sulphurous 
acid  generally  exhaled  from  pit-coals  towards  the  end  of 
their  combustion,  thought  at  first  that  the  sulphur  in  them 
had  formed  with  the  carbon  a  Combination  analogous  to 
what  1  have  described  ;  but  having  afterwards  observed  that 
mged  into  nitric  acid  burned  to  the  last  with- 
out exhaling  the  least  odour  of  sulphurous  acid,  he  at 
length  concluded  that  the  sulphur  was  not  combined  with 
.  11  j  but  with  iron.     I  mention  this  fact,  because  it  ap-i 

pears. 
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pears  to  me  to  be  of  great  importance,  as  I  shall  show  here- 
after. 

3.  Action  of  Potass. 

Having  in  a  former  experiment  observed  that  a  mixture 
often  parts  of  saturated  carbonated  potass  with  two  parts 
of  the  coaly  residuum  exhibited  scarcely  the  slightest  traces 
of  sulphuric  acid.  I  wished  to  know  if  pure  potass  would  have 
any  greater  effect.  For  this  purpose,  f  boiled  for  two  hours 
two  grammes  of  the  coalv  residuum  in  water  containing  six 
gramme?  of  pure  potass  dissolved  in  it.  I  leftthe  substance? 
to  react  on  each  other  for  the  space  of  12  hours  afterwards. 
I  then  poured  off  the  water  and  filtered  it.  A  brown  liquid 
ran  through,  and  there  remained  upon  the  paper  a  black 
matter,  which  was  washed  in  boiling  water  until  the  water 
was  no  longer  coloured,  and  no  longer  gave  any  precipitate 
with  water  of  barytes.  The  filtered  alkaline  solution  was 
saturated  with  nitric  acid*,  there  was  a  slight  effervescence, 
a  precipitation  of ' hrmvnjloccuhs  took  place,  and  the  liquid 
lost  its  colour.  This  liquor  being  again  filtered,  there  was 
added  to  it  a  solution  of  barytes  ;  at  first  there  was  not  any 
precipitation,  but  in  about  two  hours  it  threw  down  a  very 
small  particle  of  sulphate.  Hence  it  follows,  that  the  po- 
tass subtracts  from  the  coaly  residuum  but  an  infinitely 
small  quantity  of  sulphuric  acid. 

The.  browii  Jtoccules ,  which  had  been  precipitated  from 
the  alkaline  liquor  by  means  of  the  nitric  acid,  were  washed, 
first  in  cold  and  afterwards  in  warm  water:  this  last  dis- 
solved a  portion  of  them,  and  without  doubt  would  have 
dissolved  the  whole,  had  it  been  in  sufficient  quantity. 
This  solution  was  slightly  acid  :  sulphuric,  nitric,  and  mu- 
riatic acids  caused  a  precipitation  in  it,  probably  by  uniting 
with  the  matter  it  held  in  solution;  barytes  produced  from 
it  a  precipitate  soluble  in  hot  nitric  acid.  I  had  too  small 
a  quantity  of  the  brown  floccules  dissolved  in  potass  to 
determine  the  nature  of  them,  but  I  believe  them  to  be 
composed  of  coaly  residuum,  nitric  acid,  and  a  small  quan- 
titv  of  potass. 

Part  of  the  coaly  residuum  which  had  not  been  dissolved 
in  the  alkali,  being  well  washed  and  dried,  gave  out  when 
heated  in  a  glass  vessel,  1.  carbonic  acid  gas  in  great  quan- 
tity; 2.  sulphuretted  hydrogen  gas;  3.  oxy-carburetted 
hydrogen  gas  :  4.  a  coal  which  gave  out  a  very  strong  smell 
of  sulphur  when  breathed  upon.     I  supposed  from  this  cir- 

*  An  excess  of  acid  is  necessary  to  render  the  precipitation  complete.  It 
(Mould  appear  that  this  excess  enters  into  combination. 

cumstance 
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cumstance,  that  it  might  retain  some  sulphuret  of  potass-, 
and  I  washed  it  in  boiling  water;  but  if  the  water  dissolved 
any  of  it,  it  was  too  small  a  quantity  to  be  rendered  sensi- 
ble by  the  acetate  of  lead,  which  did  nut  blacken  the  li- 
quor. After  these  results,  I  adopted  another  method  of 
analysis;  [burned  the  coal  and  obtained  a  grayish  cinder, 
which  being  washed  in  wafer  afforded  some  carbonate  and 
some  sulphate  of  potass,  discoverable  bv  the  solutions  of 
barytes  and  of  platina.  As,  therefore,  there  were  in  this 
compound  some  sulphur  and  some  potass,  not  soluble  in 
hot  water,  it  is  very  natural  to  conclude,  that  theS2  sub- 
stances are  fixed  in  the  coaly  matter  bv  a  real  chemical 
affinity.  From  all  these  circumstances,  I  am  of  opinion, 
thai  one  part  of  the  alkaline  and  earthy  bases  found  in  the 
coals  of  wood,  Sec.  may  exist  in  them  in  a  state  of  strict 
combination. 

4.  Action  of  Nitric  Acid. 

Five  grammes  of  the  coaly  residuum  were  put  into  a  re- 
tort with  fifty  grammes  of  nitric  acid  heated  to  32°*.  Red 
vapours  and  carbonic  acid  were  immediately  disengaged. 
On  applying  heat,  the  action  became  much  stronger,  and 
the  liquor  foamed  greatly.  When  the  greatest  part  of  tha 
liquid  had  passed  over  into  the  receiver,  1  poured  twenty- 
five  grammes  more  of  the  acid  into  the  retort:  a  complete 
solution  took  place,  and.  the  liquor  v\as  ot  a  deep  yellow 
orange  colour :  when  concentrated  in  the  retort,  f  poured 
it  into  a  glass  of  water;  there  was  precipitated  a  deep  yel- 
low flock  v  matter;  this  was  separated  by  the  filter,  and 
washed  with  a  large  quantity  of  cold  water.  All  the  waters 
were  mixed  and  evaporated  to  dryness,  so  as  to  drive  off  in 
a  great  measure  the  excess  of  acid.  The  residue  was  treated 
by  a  smaller  quantity  of  water;  by  these  means,  there  was 
procured  a  small  portion  of  yellow  floccose  matter,  partly 
soluble.  1  first  examined  the  matter  dissolved  in  the  water, 
and  then  the  yellow  floeky  substance. 

The  aqueous  solution,  separated  from  its  excess  of  acid, 
and  from  the  matter  partly  soluble,  by  several  successive 
evaporations  and  solutions,  was  of  a  brown-vellow  colour  j 
its  taste  was  acid,  bitter,  and  astringent ;  yellow  flocculcs 
were  precipitated  from  it  by  gelatin.  It  contained  a  little 
sulphuric  acid,  discoverable  by  barytes;  it  is  true,  there 
was  afliky  precipitate  formed  by  the  astringent  substance, 
but  this  was  soluble  in  nitric  acid.     (I  believe  that  this  sul- 

*  Ceniig.-ade  Thermometer. 
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fhnric  acid  proceeded  from  a  portion  of  the  coaly  resi- 
duum, which  had  heen  completely  destroyed  by  the  nitric 
acid;  for  out  of  four  experiments  I  made,  two  of  them 
afforded  me  not  the  least  trace  of  sulphuric  acid;  the  pre- 
cipitate formed  by  barytes  was  entirely  soluble  in  nitric 
acid.)  In  order  to  separate  the  uncombined  sulphuric  acid, 
I  boiled  the  astringent  liquor  which  contained  it  with  car- 
bonate of  barvtes*;  I  then  evaporated  it  to  dryness,  and 
treated  the  residue  with  water:  there  remained  a  small 
quantity  of  sulphate  of  barytes  mixed  with  a  little  of  the 
compound  of  astringent  matter  and  barytes.  The  aqueous 
solution  contained  the  astringent  matter  pure,  or  at  least 
separated  from  the  sulphuric  acid.  I  evaporated  this  solu- 
tion to  dryness,  and  distilled  the  residue  in  a  small  glass 
retort  with  a  balloon  adapted  to  it.  There  came  over,  1st, 
a  yellow  liquor  of  an  acid  and  bitter  taste, — I  thought  this 
was  nitric  acid ;  2.  sulphurous  acid,  which  was  ascertained 
by  its  odour,  and  by  the  combination  it  formed  with  oxide 
of  copper;  3.  sulphuretted  hydrogen  gas;  4.  sulphur,  pro- 
ceeding from  the  decomposition  of  the  sulphurous  acid  and 
sulphuretted  hydrogen;  5.  a  thick  brovvn  oily  liquor,  mixed 
with  prussic  acid  and  ammonia;  G.  some  small  needle-like 
crystals,  whose  nature  I  could  not  determine,  on  account 
of  their  small  quantity;  7»  a  very  puffy  coal,  containincr 
ammonia,  which  was  discoverable  by  the  smell,  and  by  a 
rod  impregnated  with  weak  nitric  acidf.  This  coal  con- 
tained a  little  sulphur;  for,  when  burned  with  nitrate  of 
potass,  it  afforded  some  sulphate  by  means  of  nitrate  of 
barytes. 

ft  follows  from  these  facts,  that  the  astringent  matter 
soluble  in  water,  produced  by  the  re-action  of  the  nitric 
acid  upon  the  coalv  residuum,  is  formed  of  nitric  acid,  sul- 
phuric acid,  and  the  coaly  matter. 

I  come  now  to  the  examination  of  the  yellow  substance 
partly  soluble  in  water.  I  boiled  it  in  water  until  the 
washings  no  longer  precipitated  bar\tes  in  the  form  of  sul- 
phate. The  matter  thus  washed  was  of  an  orange-yellow 
colour,  it  had  an  acid  and  bitter  taste,  it  slightly  reddened 
turnsole  paper;  heated  in  a  glass  tube,  it  quickly  melted 
disengaging  an  aromatic  odour,  a  little  sulphureous  ;  boiled 
for  several  hours  in  water,  it  diffused  a  very  strono-  smell  of 
musk,  and  by  distilling   the  water  a  liquor   was  obtained 

*  The  liquor  digested  twenty-four  hours  upen  litharge,  equally  lost  its 
sulphuric  acid,  hut  the  carbonate  of  barytes  appeared  to  me  preferable. 

f  1  think  this  ammonia  was  formed  when  the  hot  coal  came  into  contact 
with  the  air. 

impregnated 
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impregnated  w  iih  the  same  odour.  The  water  which  wa§ 
boded  upon  this  substance  was  of  a  yellow  colour  and 
slightly  acid,  as  appeared  by  t he  test  qf  turnsole:  with  ba- 
rytcs  water,  it  formed  a  precipitate  or  yellow  floccules  en- 
tirely soluble  in  nitric  acid.  Although  this  substance  was 
boiled  in  a  very  large  proportion  of  water,  ihc  latter  was 
always  tinned  of  a  vellow  colour.  After  being  thus  washed, 
it  was  subjected  to  the  action  of  heat  in  a  glass  vessel  ;  it 
melted,  and  there  were  obtained,  among  other  products, 
nitrous  vapour,  nitrous  ga?,  and  a  coal  which  had  a  sul- 
phureous smell.  Although  I  only  operated  on  two  deci- 
grammes of  this  substance,  [  am  led  to  believe  that  it  is 
composed  oi  nitric  acid,  a  small  quantity  of  sulphuric  acid, 
and-  of  a  cai  lonated  mailer  more  hydrcge/iatcd  than  that 
which  farms  ihe  coaly  residuum  ":. 

The  artificial  production  of  a  substance  which  possessed 
the  odour  of  musk  had  already  been  observed  by  Geoff roy 
in  ]726f,  and  by  MargrafV  in  1  75S±.  The  first  discovered 
it  upon  mixing  sulphuric  and  nitric  acids  with  cltar  oil  of 
petroleum;  the  second,  in  mixing  rectified  oil  of  amber 
with  nitric  acid.  I  mvsclf  have  often  had  occasion  to  re- 
mark the  same  thing  with  the  resinous  substance  which 
remains  after  the  inflammation  of  oil  of  turpentine  with 
the  sulphuric  and  nitric  acids.  It  appears,  that  in  all  these 
instances  it  is  formed  by  the  combination  qf  nitric  acid,  and 
sometimes  of  sulphuric  acid,  with  the  oily  matter. 

The  results  of  the  action  of  nitric  acid  upon  the  coalv 
residuum  oiler  the  following  interesting  facts  to  our  con- 
sideration. 

1.  They  prove  that  the  coaly  residuum  which  contains 
sulphuric  acid  does  not  part  with  it  upon  being  combined 
with  nitric  acid,  (except  the  small  quantity  of  it  which  is 
loose;)  and  that,  if  we  rely  upon  the  test  of  barytes  to  de- 
monstrate the  absence  of  sulphuric  acid,  we  shall  be  de- 
ceived, because  the  precipitate  in  which  we  should  suspect 
the  acid  to  be  would  be  soluble  in  nitric  acid. 

2.  They  confirm  what  I  advanced  in  a  former  memoir, 
on  the  combination  of  sulphuric  acid  with  the  tanning  mat- 
ter of  pit-coal,  which  forms  with  barytes  a  compound  so- 
luble in  nitric  acid. 

3.  They  show  th.it,  by  the  re-action  of  nitric  acid  upon  a 
coalv   substance  containing  a   great    deal   of  hvdrogen,    a 

Having  !>▼  chance  left  a  certain  quantity  of  this  substance  exposed  to 
the  r;.vs  of  tke  sun,  1  observed  at  the  end  of  two  months   that  it  was  covered 
brilliant  crysi 
|  Memoirs  of  the  Academy  of  Sciences.  J  Opuscules,  tome  ii. 
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portion  of  the  hydrogen  and  of  the  carbon  may  combine 
with  the  nitric  acid,  and  form  a  compound,  fusible  by  heat, 
&nd  partly  soluble  in  water,  and  which  possesses  some  of 
the  properties  of  resins;  and  that,  consequently,  we  are 
perhaps  too  hasty  in  regarding  pit-coal,  which  furnishes 
similar  products  when  treated  with  nitric  arid,  as  being 
formed  of  a  resin  similar  to  that  of  recent  vegetables,  and 
of  a  coaly  substance :  this  opinion  may  be  true,  but  the 
tacts  brought  in  support  of  it  are  not  sufficient  to  prove  it. 

-i.  The-,  demonstrate,  that,  if  the  manner  in  which  the 
coaly  residuum  is  acted  upon  by  the  nitric  acid  indicates 
some  analogy  between  this  compound  and  pit-coal,  yet  the 
facts  related  above  do  not  permit  us,  at  least  at  present, 
to  regard  them  as  having  one  and  the  same  origin.  Indeed 
when  the  sulphuric  acid  acts  upon  the  camphor,  (and  what 
t  ikes  place  with  that  must  take  place  with  other  vegetable 
si,'. stances.)  it  unites  with  the  uncombined  carbonated  sub- 
stance .-  consequently,  if  pit-coal  was  formed  in  the  same 
manner,  we  must  find  sulphuric  acid  in  it;  besides,  if  we 
recollect  that  M.  ProuSt,  although  he  suspected  there  was 
a  combination  of  sulphur  with  carbon  in  pit-coal,  could 
not  discover  the  least  trace  of  sulphurous  acid  in  that  sub- 
stance, when  deprived  of  its  sulphate  of  iron,  we  shall  con- 
sider the  hypothesis  of  the  formation  of  pit-coal,  by  means 
of  the  sulphuric  acid,  as  totally  inadmissible. 

I  wished  to  determine  the  quantity  of  sulphuric  acid  con- 
tained in  100  parts  of  coaly  residuum.  Tor  this  purpose, 
1  fused  nitrate  of  potass  in.  a  crucible  of  platina,  and  pro- 
jected into  it  the  residuum  in  small  quantities  :  although  I 
had  taken  every  necessary  precaution  that  nothing  should 
be  lost,  I  always  found  that  a  small  portion  of  the  matter 
escaped  combustion,  and  that  it  was  carried  out  of  the 
crucible  by  the  gas,  which  was  disengaged  with  impetuo- 
sity, the  quantities  of  sulphuric  acid  here  given,  must  not, 
therefore,  be  taken  as  completely  accurate.  In  one  experi- 
ment, I  obtained  a  precipitate  of  sulphate  of  barytes,  which 
indicated  5  parts  of  sulphuric  acid  ;  and,  in  another,  a  pre- 
cipitate, which  indicated  6  parts  in  the  100  of  the  coaly  re- 
siduum. 

One  circumstance  I  must  not  omit  to  mention, — that  I 
discovered  traces  of  the  existence  of  lime  and  oxide  of  iron, 
in  the  camphor  1  employed  in  my  experiments^  and  which 
had  been  twice  sublimed. 

Examination  of  the  JFashings. 
These  were,  as  1  have  mentioned,  divided  into  two  par- 
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eels;  the  first  did  not  differ  from  the  others,  only  in  con- 
taining an  excess  of  sulphuric  acid.  That  this  excess  of 
acid  might  not  decompose  the  vegetable  matter  in  solution, 
I  only  reduced  the  liquor  to  one-fourth  of  it?  original  quan- 
tity. In  this  state,  it  appealed  green  by  reflection,  and  a 
yellowish  red  by  refraction;  (a  phenomenon  similar  to  what 
takes  place  in  the  solution  of  nephritic  wood,  with  this 
difference,  that  the  latter  appears  blue  by  reflection  ;)  it 
precipitated  gelatin,  whence  it  is  evident  that  it  contained  the 
tanning  substance  of  Hatchett.  To  separate  this  latter 
from  the  sulphuric  acid,  I  saturated  it  with  barytes  water. 
The  sulphate  was  precipitated,  and  the  combination  of  the 
astringent  matter  and  barytes  remained  in  the  liquor:  this 
was  of  a  fine  red  colour;  when  muriatic  acid  was  poured 
upon  it  to  saturate  the  barytes,  it  regained  the  property  of 
reflecting  green,  and  parted  with  the  rose  colour  :  thus  sa- 
turated, it  precipitated  gelatin;  the  combination  of  astrin- 
gent matter  and  barytes,  being  dried  and  afterwards  heated 
in  a  glass  tube,  was  converted  into  a  sulphuret. 

The  second  parcels  of  water  contained  an  exceedingly 
small  quantity  of  sulphuric  acid  :  to  separate  this,  I  poured 
into  it  a  few  drops  of  the  combination  I  have  mentioned, 
(of  the  astringent  matter  and  barytes)  and  filtered  it.  The 
filtered  liquor  might  he  considered  as  a  solution  of  pure 
astringent  matter.  It  was  acid,  and  presented  the  same 
appearances  to  the  light  as  the  first  washing  when  concen- 
trated; it  precipitated  gelatin;  evaporated  to  dryness,  there 
remained  a  substance,  from  which,  when  subjected  to  heat, 
there  were  disengaged  sulphuretted  hydrogen  gas  and  sul- 
phurous acid.  The  astringent  matter  had  undergone  some 
alteration  by  this  evaporation;  for,  treated  with  water,  it 
formed  a  solution  which  no  longer  reflected  a  green  colour, 
and  which  precipitated  barytes  in  brown  floccules.  This 
precipitate  was  soluble  in  nitric  acid,  and  was  converted  into 
a  sulphuret  by  calcination. 

I  regard  the  astringent  matter  as  being  composed  of 
sulphuric  acid,  and  a  certain  substance  which  at  present  is 
unk. a  wn  to  me.  It  is  true,  I  have  not  been  able  directly 
to  separate  the  sulphuric  acid;  but  as  I  cannot  detect  in  it 
either  sulphuretted  hydrogen  or  sulphurous  acid,  and  as  on 
the  other  hand  it  reddens  turnsole,  and  contains  oxygen 
and  sulphur,  the  former  opinion  appears  to  me  in  the  pre- 
sent state  of  science  to  be  the  most  probable. 

Recapitulation. 

When  sulphuric  acid  is  distilled  from  camphor,  there  are 

obtained, 
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obtained,  1.  a  volatile  oil*,  having  the  smell  of  camphor: 
"■  a  coaly  residuum,  which  is  a  combination  of  sulphuric 
acid,  and  highlv  hvdrogenated  carbon:  3.  an  astringent 
matter,  v\hich  is  also  a  combination  of  suiphuric  acid,  but 
which  seems  to  differ  from  the  former  in  two  respects,  viz. 
that  the  matter  combined  with  the  acid  is  more  hvdro- 
genated, and  that  the  acid  is  in  greater  proportion. 

The  coaly  residuum  is  not  perceptibly  soluble  in  water; 
it  appears,  however,  to  impart  to  it  an  exceedingly  small 
quantity  of  astringent  matter. 

By  distillation  it  affords  sulphuretted  hydrogen,  sulphu- 
rous acid,  and  carbonic  acid  ;  the  residuum  is  a  combination 
of  carbon  and  sulphur.  This  last  combination  is  formed 
as  often  as  sulphur  meets  with  carbon  stronglv  heated  : 
thus,  charcoal  over  which  the  vapour  of  sulphur  lias  been 
passed;  the  mixture  of  charcoal  and  sulphur,  (proceeding 
from  the  analvsis  of  gunpowder,)  when  heated  in  a  crucible, 
are  compositions  of  this  sort.  It  is  very  probable  some- 
thing of  the  same  kind  takes  place  in  the  decomposition  of 
the  sulphates  by  charcoal. 

Potass  takes  up  but  a  very  inconsiderable  portion  of  sul- 
phuric acid  from  the  coalv  residuum:  when  these  two  sub- 
stances are  boiled  together,  two  compounds  are  formed, 
one  soluble,  with  an  excess  of  alkali,  and  the  other  insolu- 
ble, with  an  excess  of  the  coaly  residuum.  Nitric  acid 
dissolves  it  totally,  and  forms  with  it  two  substances:  one 
very  soluble  in  water,  which  precipitates  gelatin,  and  which 
forms  with  barytes  a  compound  soluble  in  nitric  acid,  al- 
though it  contains  sulphuric  acid;  the  other  compound 
partly  soluble,  which  fuses  bv  heat,  and  gives  out  nitrous 
acid ;  this  appears  to  be  more  hvdrogenated  than  the  for- 
mer one. 

Although  the  coaly  residuum  possesses  some  properties 
similar  to  those  of  pit-coal,  the  absence  of  sulphur  and  of 
sulphuric  acid  in  this  last,  will  not  permit  us  to  regard  them 
as  having  a  common  origin.  The  analogous  properties  of 
these  two  substances  appear  to  belong:  in  general  to  all 
coalv  substances  which  contain  much  hydrogen. 

The  astringent  matter  is  soluble  in  water.  Its  solution 
appears  green  by  reflection,  and  red  by  refraction  :  it  pre- 
cipitates gelatin;  it  is  acid,  and  bv  distillation  it  afford-:, 
sulphuretted  hydrogen  and  sulphuric  acid.     It  forms   with 

*  I  much  regret  not  being  able  to  examine  the  nature  of  this  product. 
It  would  be  interesting-  to  kntuy  if  it  contains  sulphuric  acid  and  camphor. 
Bv  distilling  it  with  potass,  J  obtained  an  odoroui  crystallized  sublimate,  but 
it  was  ir.  too  small  a  quantity  to  enable  me  to  determine  exactly  its  nature. 

Ee2  barvtes 
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barytes  a  compound  soluble  in  water;  it  undergoes  softie 
alteration  while  the  solution  is  evaporating  ;  it  appears  that 
the  sulphuric  acid  combined  with  it,  re-act^  upon  the  vege- 
table matter  and  blackens  it.  The  sulphuric  acid  cannot 
be  separated  from  the  astringent  matter  without  decom- 
posing it. 

In  the  analysis  of  vegetables,  we  are  not  to  conclude  that 
whenever  any  substance  precipitates  gelatin,  that  substance 
is  tannin  ;  for  it  is  very  probable,  that  there  are  several 
substances  very  different  from  each  other,  which  possess 
that  properly.  Lastly,  since  we  find)  1st,  that  for  the  most 
part,  those  substances  which  form  a  precipitate  with  ge- 
latin are  acid;  cd,  that  frequently  this  animal  matter  can- 
not be  precipitated  from  vegetable  infusions,  without  the 
addition  of  an  acid;  and,  3d,  that  the  greatest  number  of 
natural  tannins  redden  turnsole;  we  may  fairly  presume 
that  tannins  are  combinations  of  vegetable  acids  with  sub- 
stances of  various  natures. 


LXXII.  Demonstration  of  the.  fundamental  Property  of  the 
Lever.    By  David  Brewster,  LL.D.  F.R.S.  Edinr 

It  is  a  singular  fact  in  the  history  of  science,  that,  after 
all  the  attempts  of  the  most  eminent  modern  mathemati- 
cians to  obtain  a  simple  and  satisfactory  demonstration  of 
the  fundamental  property  of  the  lever,  the  solution  of  this 
problem  given  bv  Archimedes  should  still  be  considered  as 
the  most  It  ultimate  and  elementary.  Galileo,  Huygens,  De  la 
Hire,  Sir  Isaac:  Newton,  Maclaurin,  Landen,  and  Hamilton, 
have  directed  their  attention  to  this  important  part  of  me- 
chanics;  but  their  demonstrations  arc  in  general  either 
tedious  and  abstruse,  or  founded  on  assumptions  too  arbi- 
trary to  be  recognised  as  a  proper  basis  for  mathematical 
reason'mc-  Even  the  demonstration  given  by  Archimedes 
is.  not  free  from  objections,  and  is  applicable  only  to  the 
lever,  considered  as  a  physical  body.  Galileo,  though  his 
demonstration  is  superior  in  point  of  simplicity  to  that  of 
Archimedes,  resorts  to  the  inelegant  contrivance,  of  sus- 
pending a  solid  prism  from  a  mathematical  lever,  and  of 
dividing  the  prism  into  two  unequal  parts,  which  act  as  the 
power  and  the  weight.  The  demonstration  given  by  Huy- 
gens assumes  as  an  axiom,  that  a  given  weight  removed 
from  the  fulcrum   has  a  greater  tendency  to  turn  the  lever 
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round  its  centre  of  motion,  and  is,  besides,  applicable  only 
to  a  commensurable  proportion  of  the  arms.  The  founda- 
tion of  Sir  Isaac  Newton's  demonstration  is  still  more  in- 
admissible. He  assumes,  that  if  a  given  power  act  in  any 
direction  upon  a  lever,  and  if  lines  be  drawn  from  the  ful- 
crum to  the  line  of  direction,  the  mechanical  effort  of  the 
power  will  be  the  same  when  it  is  applied  to  the  extremity 
of  anv  of  these  lines;  but  it  is  obvious,  that  this  axiom  is 
as  difficult  to  be  proved  as  the  property  of  the  lever  itself. 
M.  De  la  Hire  has  given  a  demonstration  which  is  re- 
markable for  its  want  of  elegance.  He  employs  the  re- 
ductio  ad  absurdum,  and  thus  deduces  the  proposition  from 
the  case  where  the  arms  are  commensurable.  The  demon- 
stration eivuibv  Maclaurin  has  been  highly  praised;  but  if 
it  does  not  involve  a  petilio  principii,  it  has  at  least  the  radical 
defect,  of  extending  only  to  a  commensurable  proportion 
of  the  arms.  The  solutions  of  Landen  and  Hamilton  are 
peculiarly  long  and  complicated,  and  resemble  more  the 
demonstration  of  some  of  the  abstrusest  points  of  me- 
chanics, than  of  one  of  its  simplest  and  most  elementary 
truths. 

In  attempting  to  give  a  new  demonstration  of  the  funda- 
mental property  of  the  lever,  which  shall  be  at  the  same 
time  simple  and  legitimate,  we  shall  assume  only  one  prin- 
ciple, which  has  been  universally  admitted  as  axiomatic, 
namely,  that  t'jnal  and  opposite  forces,  acting  at  the  ex- 
tremities of  the  equal  arms  of  a  Lever,  and  at  equal  angles 
fo  t/iese  arms,  Kill  be  in  equi/ibrio.  With  the  aid  of  this 
axiom,  the  fundamental  property  of  the  lever  may  be  esta- 
blished by  the  three  following  propositions. 

In  Prop.  J.  the  property  is  deduced  in  a  very  simple 
manner,  when  the  arms  o\  the  lever  are  commensurable. 

In  Prop.  II.,  which  is  totally  independent  of  the  first, 
the  demonstration  is  general,  and  extends  to  any  proportion 
between  the  amis. 

In  Prop,  in,  the  property  is  established,  when  the  forces 
act  in  an  oblique  direction,  and  when  the  lever  is  either 
rectilineal,  angular,  or  curvilineal.  In  the  demonstrations 
which  have  generally  been  given  of  this  last  proposition, 
the  oblique  force  has  been  resolved  into  two,  one  of  which 
is  directed  to  the  fulcrum,  while  the  other  is  perpendicular 
to  that  direction.  It  is  then  assumed,  that  the  force  directed 
to  the  fulcrum  has  no  tendency  to  disturb  the  equilibrium, 
even  though  it  acts  at  the  extremity  of  a  bent  arm  ;  and 
hence  it  is  easy  to  demonstrate,  that  the  remaining  force  i 
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proportional  to  the  perpendicular  drawn  from  the  fulcrum 
to  the  line  of  direction  in  which  the  original  force  was  ap- 
plied. As  the  principle  thus  assumed,  however,  is  totally 
inadmissible  as  an  intuitive  truth,  we  have  attempted  to 
demonstrate  the  proposition  without  its  assistance. 

Pnop.  I. 

If  one  arm  of  a  straight  lever  is  any  multiple  of  the 
other,  a  force  acting  at  the  extremity  of  the  one  will  he  in 
equilibrio  with  a  force  acting  at  the  extremity  of  the  other, 
when  these  forces  are  reciprocally  proportional  to  the  length 
of  the  arms  to  which  they  are  applied. 

Let  AB  (Plate  X.  ilg.  1.)  be  a  lever  supported  on  the 
two  fulcra  F,f,  so  that  Af—fF  =  FB.  Then,  if  two 
equal  weights  C,  D,  of  1  pound  each,  be  suspended  from 
the  extremities,  A,  B,  they  will  be  in  equilibrio,  since  they 
act  at  the  end  or  equal  arms  A/,  BF ;  and  each  of  the 
fulcra  f\  F.  will  support  an  equal  part  of  the  whole  weight, 
or  1  p  umd.  Let  the  fulcrum  f  be  now  removed,  and  let  a 
weight  E,  of  1  pound,  act  upwards  at  the  point  f;  the 
equilibrium  will  stiil  continue;  but  the  weight  E,  of  l 
pound,  acting  upwards  at  f,  is  equivalent  to  a  weight  G  of 
1  pound,  actino-  downwards  at  B.  Remove,  therefore,  the 
weight  E,  and  suspend  the  weight  G  from  B ;  then,  since 
the  equilibrium  is  still  preserved  after  these  two  substitu- 
tions, we  have  a  weight  C,  of  one  pound,  acting  at  the  ex- 
tremity of  the  arm  AF,  in  equilibrio  with  the  weights  D  and 
Gr7  which  together  make  two  pounds,  acting  at  the  extre- 
mity of  the  arm  FB.  But  FA  is  to  FB  as  2  is  to  1  ;  there- 
fore an  equilibrium  takes  place,  when  the  weights  are  reci- 
procally proportional  to  the  arms,  in  the  particular  case 
when  the  arms  are  as  2  to  1.  By  making  Ff  successively 
double,  triple,  &c.  of  FB,  it  may  in  11  ^e  manner  be  shown, 
that,  in  these  cases,  the  proposition  holds  true. 

Prop.  N. 

If  two  forces,  acting  at  the  extremities  of  the  two  arms 
of  a  lever,  and  at  equal  angles  to  the  arms,  are  in  equilibrio, 
they  will  he  reciprocally  proportional  to  the  lengths  of  the 
arms  to  which  they  are  applied. 

Let  AB,  CD  (tig.  2.)  be.  two  levers  in  contact  at  AB, 
and  forming  one  straight  line  ABCD.  Bisect  AB  \nf,  and 
CD  in  Zy  and  from  the  extremities  A,  B,  suspend  equal 
weights  m,  ?-7,  and  from  the  extremities  C,  D,  equal  weights 
??,??,  so  that  m  :  n  =  CD  :  AB.  If  the  two  levers  are  now 
supported  on  the  fulcra^/,  <p,  they  will  both  be  in  equilibrio, 

and 
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and  will  stifl  form   one  straight  line,  the  fulcrum  f  being 
loaded  with  a   weight  =  2  in,  and  the  fulcrum  0  with  a 
weight  =2b.     Let  us  now  suppose  the  extremities  B,  C, 
of  the  levers  to  adhere,   and  form  one  inflexible  line  AD; 
and  let  an  inverted   fulcrum  F  be  placed  at  the  point  of 
junction.     The  equilibrium  of  the  whole  will  evidently  con- 
tinue, and  the  fulcra  f,  <p,  will  be  loaded  as  before.     Re- 
move the  fulcra  f  f ,    and   substitute   in   their   place  the 
weights  2 ms  In,   acting  upwards,   and  equal  to  the  load 
which  they  respectively  support:   the  equilibrium  will  still *\ 
continue.     Now,  instead  of  the  force  m  acting  downwards  / 
at  B,  substitute  an  equal  and  opposite  force  m' ,  acting  up-  V 
wards  at  A,  and  instead   of  the  force  n  acting  downwards   / 
at  C,  substitute  an  equal  and  opposite  force  n' ,  acting  up-   \ 
wards  at  D,  and  the  equilibrium  will  still  be  preserved.   But*' 
the  two  equal  forces  acting  in  opposite  directions  at  the 
points  A  and  D,  destroy  each  other;  therefore  we  have  a 
force  1m  acting  at  the  extremity  of  the  arm^F,  in  equili- 
brio  with  a  force  2  n,  acting  at  the,  extremity  of  the  arm 
<p  F.     But  since,  by  the  hypothesis,  m  :  n  as  CD  :  AB,  and  1 
since  /"F  is  one-half  of  AB,  and  <p  F  one-half  of  CD,  we  V 
have  2  m  :  In  =  <p  F  :fF,  an  analogy  which  expresses  the_/ 
fundamental  property  of  the  lever. 

Lemma. 

Two  equal  forces  acting  at  the  same  point  of  the  arm  of  a 
inver,  and  in  directions  which  form  equal  angles  with  a  per- 
pendicular drawn  through  that  point  of  the  arm,  will  have 
equal  tendencies  to  turn  the  lever  round  its  centre  of  motion. 

Let  AB  (fig.  3.)  be  a  lever  with  equal  arms  AF,  FB. 
Through  the  points  A,  B,  draw  AD,  BE,  perpendicular  to 
AB,  and  AP,  Ap,  BW,  Bw,  forming  equal  angles  with 
the  lines  AD,  BE.  Produce  PA  to  M.  Then,  equal  forces 
acting  in  the  directions  AP,  Bw,  will  be  in  equilibrio.  But 
a  force  M,  equal  to  P,  and  acting  in  the  direction  AM, 
will  counteract  the  force  P,  acting  in  the  direction  AB,  or 
will  have  the  same  tendency  to  turn  the  lever  round  Fj 
a^id  the  force  \V,  acting  in  the  direction  BVV,  will  have 
the  same  tendencv  to  turn  the  lever  round  F  as  the  force 
M  ;  consequently  the  force  W  will  have  the  same  tendency 
to  turn  the  lever  round  F  as  the  force  w. 

Prop.  III. 
If  a  force  acts  in  different  directions  at  the  same  point  in 
the  arm  of  a  lever,  its  tendency  to  turn  the  lever  round  its 
centre  of  motion   will  be  proportional  to  the  perpendiculars 
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let  fall  from   that  centre  on   the  lines  of  direction  in  u 
force  is  applied. 

Let  AB  (tig.  4.)  be  the  lever,  and  let  the  two  equal  forces 
BM,  13 777,  act  upon  it  at  the  point  B,  in  the  direction  of 
the  lines  BM,  I',  m.  Draw  BN,  B»j  respectively  equal  to 
BM,  B»;,  and  forming  (he  same  angles  with  the  line  PBai 
perpendicular  to  AB.  To  BM,  Bwz,  BN,  hn,  produced, 
draw  the  perpendiculars  AY,  Ay,  AX,  Ax.  Now,  the 
side  AX  =  AY,  and  Ax  —  Ay,  on  account  or'  the  equahtv 
of  the  triangles,  ABX,  ABY;  and  if  M /,  Ma,  be  drawn 
perpendicular  to  B::,  the  triangles  ABY,  BM/,  will  be  si- 
Jmilar,  and  also  the  triangles  AB;/,  B  m  X  :  hence  we  obtain 
AB  :  AY  =  BM  :  B/,  and 
AB  :  A  7/  =  BM  :  Ba 
Therefore,  ex  (Bc<uo,    AY  :  A ;/  =  B/  :  Ba. 

Complete  the  parallelograms   BM  ;N,  Bftnton,  and  B /, 
Ba  will  be  respectively  one-half  of  the  diagonals  Bo,  B  so. 

Now  let  two  equal  forces  BM,  BN,  act  in  these  directions 
upon  the  lever  at  B,  their  joint  force  will  be  represented  bv 
-the  diagonal  Bo,  and  consequently  one  of  the  forces  BM 
-will  be  represented  by  B  /  =  |Bo.  In  the  same  manner, 
if  the  two  equal  forces  B  777,  Bti,  act  upon  the  lever  at  B, 
their  joint  force  will  be  represented  by  Boj,  and  one  of  them, 
B  7?2,  will  be  represented  by  Ba  =  \  Ba;.  Consequently 
the  power  of  the  two  forces  BM,  Rvi,  to  turn  the  lever 
round  its  centre  of  motion,  is  represented  by  B /,  B  >.,  re- 
spectively ;  that  is,  the  force  BM  is  to  the  force  Bra  as  Bl 
is  to  Ba  ;  that  is,  as  AY  is  to  Ay,  the  perpendiculars  let 
fall  upon  the  lines  of  their  direction. 


LXXTI L  Geological  Observations,  on  un  stratified  Mountains, 
and  on  the  Use  and  Abuse  of  Geological  Theories.  Bij 
Mr.  Joh.v  Fare,v,  Senior. 

To  Mr.  Tilloch. 

Sir,  It  gives  me  considerable  pleasure,  after  so  long  a 
lapse,  to  observe  Dr.  WiWiarri  Richardson  returning  to  the 
subject  of  eeoloev,  in  which  he  has  cheady  achieved  so 
•much,  and  from  whom  we  expect  still  greater  things,  and 
to  see  him  among  the  contributors  to  the  Philosophical  and 
Oologies!  Magazine  ;  not  that  I  mean  to  insinuate  that  the 
doctor's  labours  elsewhere  on  Fiorin  Grass,  rave  been  un- 
important or  not  highly  useful  j  but  I  confess  that  1  have  not 
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been  able  to  refrain  from  joining,  in  the  regret  expressed  of 
Jate  by  most  of  my  friends,  that  it  was  not  transferred,  in 
great  part  at  least,  to  those  who  could  render  less  important 
aids  to  science. 

It  must  be  learnt  with  satisfaction  by  all  well-wishers  to 
geology,  that  a  statistical  survey  is  in  hand,  in  which  the 
stratification  of  Antrim  will  be  fully  treated  of  by  this  able 
observer,  and  I  wish  ihat  in  a  future  communication  Dr.  R. 
would  inform  us  of  the  state  of  forwardness,  and  when  this 
work  may  be  expected  to  appear. 

It  is  now  near  20  years  since  Mr.  William  Smith  disco- 
vered several  large  Hummocks  resembling  that  of  Knocklaid 
mentioned  by  fir.  Richardson,  but  on  smaller  scales  pro- 
bably, in  the  vicinity  of  Bath  ;  and  when  I  was  receiving 
instructions  from  him  ten  years  ago,  he  explained  ihe  se- 
veral strata  to  me,  on  his  coloured  map,  on  a  large  scale,  of 
the  environs  of  Bath;  and  it  will  be  learnt  with  surprise  by 
Dr.  Richardson  and  many  others,  that  he  then  held  (and 
does  so  yet  for  aught  I  know  to  the  contrary)  that  these  bold 
and  solitary  Hills  were  originally  formed  as  they  now  stand, 
— a  position  which  I  could  never  give  into,  but  combated 
from  the  first,  with  so  much  freedom,  that  we  have  since 
discussed  this  subject  less  than  any  others  among  his  im- 
portant discoveries,  except  that  of  Faults,  on  which  latter 
subject,  I  learnt  very  little  from  Mr.  S.,  nothing;  indeed, 
which  could  lead  to  a  theory  of  them,  or  their  important 
operations  on  the  strata. 

Although  I  fully  agree  with  the  conclusions  of  Dr. 
Richardson  (p.  369),  as  to  a  great  part  of  the  Mountains 
and  Hills  being  left  behind,  or  carved  out  as  it  were,  from 
more  extended  strata  than  we  now  see,  as  all  those  in  Der- 
byshire will  I  think  appear  to  be,  from  the  facts  I  have  stated 
in  rav  Report  on  Derbyshire,  lately  published,  vol.  i.  and 
in  a  paper  some  time  ago  presented  to  the  Royal  Society, 
yet,  I  am  no  less  certain,  that  many  other  Mountains,  and 
perhaps  most  of  those  having-  as  Mr.  Davy  expresses  it 
(page  392  of  vour  last  number)  a  crystalline  texture  and  a 
stratification  approaching  to  the  perpendicular,  and  many 
ethers  with  somewhat  different  characters,  may  without 
impropriety  be  said  to  he  formed,  since  their  masses  are  the 
-Beets  of  nodular  concretions,  m  which  different  substances 
were  applied  laterally  and  partially  to  or  by  the  bide  of,  or 
lapped  round  each  other,  in  a  manner  perfectly  distinct  from 
the  regular  and  parallel  stratification  of  which  Dr.  Richard- 
son speaks,  and  which  have  been  the  object  of  Mr.  Smith's 
researches. 

Imme* 
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Immediately  on  my  return  from  viewing  of  Chernwood 
Forest,  in  Leicestershire,  in  August  1807,  I  stated  my 
opinion,  thai  this  primitive  tract,  as  some  call  it,  not  only 
formed  one  of  these  exceptions  to  regular  stratification,  hut 
that  it  was  a  huge  nodular  concretion  in  the  red  earth  or 
gypseous  marl,  underlaying  the  lias  clay;  and  1  have  hcen 
more  and  more  convinced  hy  reading,  correspondence  and 
conversation  ever  *;ince  to  the  present  time,  that  most,  or 
perhaps  every  one  of  the  tracts  deemed  primitive,  or  sup- 
posed hitherto,  to  be  projecting  points  of  the  solid  nucleus 
of  the  earth,  in  the  British  isles,  are  referable  to  similar 
concretions  or  anomalous  masses  in  the  upper,  or  in  some 
of  the  inferior  3trata  of  these  marls,  of  which  I  suspect  that 
there  are  three  at  least,  of  very  great  thickness,  interlaid 
with  coal-measures  and  limestone  rocks,  also  of  great  thick- 
ness. Whether  the  larger  of  the  nodular  concretions  on 
the  surface  of  the  earth,  such  for  instance  as  the  lofty  Alps, 
which  I  see  strong  reasons  for  rcierring  to  nodular  masses 
in  strata,  that  are  underlaid  by  the  chalk  of  London  and 
Paris,  were  ever  entirely  covered  hy  strata,  that  have  been 
stript  off  them,  or  only  partially  on  their  skirts,  that  is, 
whether  the  world  was  ever  as  much  larger,  as  to  include 
the  summits  of  these  i&st  mountain  chains  or  not,  as  Dr. 
Richardson  hints,  it  may  be  very  difficult  to  determine;  but 
it  will  be  easy  I  think  to  show,  in  the  smaller  nodular  tracts, 
like  that  of  Chernwood  Forest  and  others  in  England,  that 
the  surrounding  and  covering  strata  have  been  denudated 
or  swept  away,  and  that  in  this  sense  they  have  been  left, 
according  to  Dr. Richardson's  concluding  remark.  I  much 
wish  that  Dr.  R.  could  be  induced  to  extend  his  observa- 
tions beyond  the  regularrV  Stratified  district  to  which,  if  I 
mistake  not,  they  have  been  confined,  to  the  nearest  moun- 
tain or  primitive  tracts,  and  favour  the  world  with  his 
observations  on  the  connection  and  distinctions  between 
them;  and  for  that  purpose  I  have  thrown  out  these  hints 
for  his  consideration,  and  comparison  with  the  phaenomena: 
assuring  him,  that  I  am  not  less  sensible  of  the  importance 
of  facts  than  himself,  and  hope  to  live  to  prove  the  same 
to  the  world  :  but  as  the  philosophic  end  of  all  experimental 
or  observed  facts,  is  to  obtain  a  theory  or  general  know- 
ledge of  the  principles  which  connect  all  those  facts,  my 
opinion  is,  that  they  ought  to  go  on  together  ;  and  that  they 
mav  beneficially  do  so,  I'  am  satisfied  fully,  from  my  own 
experience  in  this  particular  pursuit,  and  in  attending  to 
the  progress  of  chemical  knowledge  and  others,  of  which  I 
rnay  state  myself  to  be  rather  a  spectator,  than  as  taking 
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any  part  in  them.  I  may  add,  that  theories  seem  perfectly 
harmless,  when  advanced  by  humble  individuals  like  my- 
self, and  free  from  the  evil  justly  complained  of,  that  of 
their  being  retailed  in  books,  lectures,  &c.  for  ages  together, 
because  advanced  by  great  men,  without  due  inquiry  into 
their  validity,  or  any  comparisons  being  made  of  the  gross 
inconsistencies  which  may  exist  between  such  theories, 
and  the  most  obvious  of  geological  phenomena,  and  while 
many  others  of  the  most  important  kind,  were  either  wholly 
unknown,  or  wilfully  overlooked,  by  the  framers  of  such 
theories  (see  your  xxxiiid  volume,  page  313).  Thus  much 
I  have  been  desirous  of  saving,  on  a  subject,  on  which  I 
daily  witness  greater  mistakes  than  in  any  other,  great  num- 
bers of  persons  having  gone  over  from  one  extreme,  that  of 
implicitly  receiving  theories  from  great  authority,  to  the  not 
less  mischievous  one,  of  clamorously  cTying  down  all 
theories  or  attempts  at  generalization.  I  am  determined 
however,  not  to  be  influenced  by  these  circumstances,  but 
always  while  viewing  or  contemplating  the  phenomena  of 
nature,  to  give  free  scope  to  comparisons  of  them  with 
existing  theory,  or  to  the  imagination  in  search  of  others, 
which  may  seem  to  explain  them  better:  and  when  after- 
wards, the  facts  and  the  reasonings  or  theory  are  faithfully 
stated  together,  it  is  impossible,  I  maintain,  that  any  harm 
to  science  can  come  from  them,  while  much  good  may  re- 
sult from  the  discussion  which  a  new  theory  may  ex- 
cite. 

I  am,  sir> 

Your  obedient  servant, 

Westminster,  June  4,  1811.  JOHN    FAREY". 

P.  S. — The  comparison  which  I  have  lately  made  with 
the  List  of  Derbyshire  Hills  at  page  16-2,  of  your  present 
volume,  and  the  proof  of  the  Map  of  them  engraved  for  my 
Report,  have  detected  a  few  errata  in  the  former,  which  I 
beg  here  to  state  for  correction,  viz.  Page  165,  line  4  from 
bottom,  before  Gorsey  insert  W. — Page  163,  line  19,  be- 
fore JYollaton  insert  E. — P.  l6y,  line  26,  before  Cloud  in- 
sert W,  and  line  34,  before  Mole  insert  W. — P.  170,  line 
10,  for  (Green)  read  (Blue),  and  line  12,  before  Ecton 
insert  W. — P.  171,  line  4,  for  S  read  N,  and  line  7,  before 
Petycroft  insert  S. — And  p.  1  74,  line  8,  before  Lose  in- 
sert E, 
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LXXIV.  The  Graimian  Lecture,  on  some  Physiological  Re- 
searches respecting  the  Influence  of  the  Brain  on  the 
Action  of  tin:  Heart.  a>  I  on  the  Generation  of  Animal 
Heat.    'By  Mr.  B.C.  Lrodie,  F.R.S.  < 

JLIaving  had  the  honour  of  being  appointed,  by  the  Pre- 
sident of'  the  Royal  Society,  to  give  the  Croonian  Lecture, 
1  trust  that  the  following  facts  and  observations  will  be 
considered  as  tending  sufficiently  to  promote  the  objects  for 
which  the  lecture  was  instituted.  Thev  appear  to  throw 
some  light  on  the  mode  in  which  the  influence  of  the  brain 
is  necessary  to  ihe  continuance  of  the  action  of  the  heart  ; 
and  on  the  effect  which  the  changes  produced  on  the  blood 
in  respiration  have  on  the  heat  of  the  animal  body. 

In  making  experiments  on  animals  to  ascertain  how  far 
the  influence  of  the  brain  is  necessary  to  the  action  of  the 
heart,  I  found  that  when  an  animal  was  pithed  by  dividing 
the  spinal  marrow  in  the  upper  part  of  the  neck,  respiration 
was  immediately  destroyed,  but  the  heart  still  continued  to 
contract  circulating  dark-coloured  blood,  and  that  in  some 
instances  from  ten  to  fifteen  minutes  elapsed  before  its  ac- 
tion had  entirely  ceased.  I  further  found  that  when  the 
head  was  removed,  the  divided  blood-vessels  being  secured 
by  a  ligature,  the  circulation  still  continued,  apparently  un- 
affected bv  the  entire  separation  of  the  brain.  These  ex- 
periments confirmed  the  observations  of  Mr.  Cruikshankf 
and  M.  Bichatt,  that  the  brain  i*  not  directly  necessary  to 
the  action  of  the  heart,  and  that  when  the  functions  of  the 
brain  are  destroyed,  the  circulation  ceases  only  in  conse- 
quence of  the  suspension  of  respiration.  This  led  me  to 
conclude,  that,  if  respiration  was  produced  artificially,  the 
heart  would  continue  to  contract  for  a  still  kmgef  period  of 
time  after  the  removal  of  the  brain.  The  truth  of  this  con- 
clusion was  ascertained  by  the  following  experiment. 

Experiment  1. —  I  divided  the  spinal  marrow  of  a  rabbit 
in  the  space  between  the  occiput  and  atlas,  and,  having  made 
an  opening  into  the  trachea,  tilted  into  it  a  tube  of  elastic 
gum,  to  which  was  connected  a  small  pair  of  bellows,  so 
constructed  that  the  lungs  might  be  inflated,  and  then  al- 
lowed to  empty  themselves.  By  repeating  this  process  once 
in  five  seconds,  the  lungs  being  each  time  fully  inflated  with 
fresh  atmospheric  air,  an  artificial  respiration  was  kept  up. 
J  then  secured  the  blood-vessels  in  the  neck,  and  removed 

*  From  Philosophical  Transactions  for  1811,  Part  I. 

\  Philosophical  Transactions  1795. 
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the  head,  by  cutting  through  the  soft  parts  above  the  liga- 
ture, and  separating  the  occiput  from  the  atlas.  The  heart 
continued  to  contract,  apparently  with  as  much  strength 
and  frequency  as  in  a  living  animal.  I  examined  the  blood 
in  the  different  sets  of  vessels,  and  found  it  dark -coloured 
in  the  venae  cavae  and  pulmonary  artery,  and  of  the  usual 
florid  red  colour  in  the  pulmonary  veins  and  aorta.  At  the 
end  of  twenty-five  minutes  from  the  time  of  the  spinal 
marrow  being  divided,  the  action  of  the  heart  became  fainter, 
and  the  experiment  was  put  an  end  to. 

With  a  view  to  promote  the  inquiry  instituted  by  the 
Society  for  promoting;  the  knowledge  of  animal  chemistry 
respecting  the  influence  pf  the  nerves  on  the  secretions*,  I 
endeavoured  to  ascertain  whether  they  continued  after  the 
influence  of  the  brain  wag  removed.  Tn  the  commence- 
ment of  the  experiment  I  emptied  the  bladder  of  its  contents 
by  pressure  ;  at  the  end  pf  the  experiment  the  bladder  con- 
tinued empty. 

This  experiment  led  me  to  conclude,  that  the  action  of 
the  heart  might  be  made  to  continue  after  the  brain  was 
removed,  by  means  of  artificial  respiration,  but  that  under 
these  circumstances  the  secretion  of  urine  did  not  take 
place.  It  appeared,  however,  desirable  to  repeal  the  experi- 
ment on  a  larger  and  less  delicate  animal,  and  that,  in  doing 
so,  it  would  be  right  to  ascertain  whether,  under  these  cir- 
cumstances, the  animal  heat  was  kept  up  to  the  natural 
standard. 

Experiment  2. — I  repeated  the  experiment  on  a  middle- 
sized  dog.  The  temperature  of  the  room  was  (53 J  of  Fah- 
renheit's thermometer.  By  having  previously  secured  the 
carotid  and  vertebral  arteries,  I  was  enabled  to  remove  the 
head  with  little  or  no  haemorrhage.  The  artificial  respira- 
tions were  made  about  twenty-four  times  in  a  minute.  The 
heart  acted  with  regularity  and  strength. 

At  the  end  of  30  minutes  from  the  time  of  the  spinal 
marrow  being  divided,  the  heart  was  lelt  through  the  ribs 
contracting  76  times  in  a  minute. 

At  35  minutes  the  pulse  had  risen  to  84  in  a  minute. 

At  one  hour  and  30  minutes  the  pulse  had  risen  to  68  in 
a  minute. 

At  the  end  of  two  hours  it  had  fallen  to  70,  and  at  the 
end  of  two  hours  and  a  half  to  35  in  a  minute,  and  the  arti- 
ficial respiration  was  no  longer  continued. 

*  Philosophical  Transactions  for  1809. 
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By  means  of  a  small  thermometer  with  an  exposed  bulb, 
1  measured  the  animal  heat  at  different  periods. 

At  the  end  of  an  hour  the  thermometer  in  the  rectum  had 
fallen  from  100°  to  04°. 

At  the  end  of  two  hours  a  small  opening  being  made  in 
the  parietes  of  the  thorax,  and  the  ball  of  the  thermometer 
placed  in  contact  with  the  heart,  the  mercury  fell  to  86°, 
and  half  an  hour  afterwards  in  the  same  situation  it  fell  to 

In  the  beginning  of  the  experiment  T  made  an  opening 
into  the  abdomen,  and  having  parsed  a  ligature  round  each 
arterv  about  two  inches  below  the  kidney,  brought  the  edges 
of  the  wound  in  the  abdomen  together  by  means  of  sutures. 
At  the  end  of  the  experiment  no  urine  was  collected  in  the 
ureters  above  the  ligatures. 

On  examining  the  blood  in  the  different  vessels,  it  was 
found  of  a  florid-red  colour  in  the  arteries,  and  of  a  dark 
colour  in  the  veins,  as  under  ordinary  circumstances. 

During  the  first  hour  and  a  half  of  the  experiment  there 
were  constant  and  powerful  contractions  of  the  muscles  of 
the  trunk  and  extremities,  so  that  the  body  of  the  animal 
was  moved  in  a  very  remarkable  manner,  on  the  table  on 
which  it  lay,  and  twice  there  was  a  copious  evacuation  of 
faeces. 

Experiment  3. — The  experiment  was  repeated  on  a  rab- 
bit. The  temperature  of  the  room  was  60°.  The  respira- 
tions were  made  from  30  to  35  in  a  minute.  The  actions 
of  the  heart  at  first  were  strong  and  frequent:  but  at  the 
end  of  one  hour  and  forty  minutes  the  pulse  had  fallen  to 
24  in  a  minute. 

The  blood  in  the  arteries  was  seen  of  a  florid  red,  and  that 
in  the  veins  of  a  dark  colour. 

A  small  opening  uas  made  in  the  abdominal  muscles, 
through  which  the  thermometer  was  introduced  into  the 
abdomen,  and  allowed  to  remain  among  the  viscera. 

At  the  end  of  an  hour  the  heat  in  the  abdomen  had  fallen 
from  100°  to  SQ°.  At  the  end  of  an  hour  and  forty  minutes 
in  the  same  situation  the  heat  had  fallen  to  Sb^,  and  when 
the  bulb  of  the  thermometer  was  placed  in  the  thorax  in 
contact  with  the  lungs  the  mercury  fell  to  62°. 

It  has  been  a  verv  generally  received  opinion  that  the  heat 
of  warm-bh'<  ded  animals  is  dependent  on  the  chemical' 
changes  produced  on  the  blood  by  the  air  in  respiration. 
In  the  two  last  experiments  the  animals  cooled  very  rapidly, 
notwithstanding  the  blood  appeared  to  undergo  the  usual" 

changes 
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changes  in  the  lungs,  and  I  was  therefore  induced  to  doubt 
whether  the  aboveinentioned  opinion  respecting  the  source 
of  animal  heat  is  correct.  No  positive  conclusions  how- 
ever could  be  deduced  from  these  experiments.  If  animal 
heat  depends  on  the  changes  produced  on  the  blood  bv  the 
air  in  respiration,  its  being  kept  up  to  the  natural  standard, 
or  otherwise,  must  depend  on  the  quantity  of  air  inspired, 
and  on  the  quantity  of  blood  passing  through  the  lungs  in  a 
2[iven  space  of  time  :  in  other  words,  it  must  be  in  proportion 
to  the  fullness  and  frequency  of  the  pulse,  and  the  fullness 
and  frequency  of  the  inspirations.  It  therefore  became 
necessary  to  pay  particular  attention  to  these  circumstances. 

Experiment  4. — The  experiment  was  repeated  on  a  dog 
of  a  small  size,  whose  pulse  was  from  130  to  140  in  a  mi- 
nute, and  whose  respirations,  as  far  as  I  could  judge,  were 
performed  from  30  to  35  times  in  a  minute. 

The  temperature  of  the  room  was  63°.  The  heat  in  the 
rectum  of  the  animal  at  the  commencement  of  the  experi- 
ment was  99°.  The  artificial  inspirations  were  made  to 
correspond  as  nearly  as  possible  to  the  natural  inspirations 
both  in  fullness  and  frequency. 

At  20  minutes  from  the  lime  of  the  dog  being  pithed, 
the  heart  acted  140  times  in  a  minute  with  as  much  strength 
and  regularity  as  before:  the  heat  ni  the  rectum  had  fallen 
to  96£. 

At  40  minutes  the  pulse  was  still  140  in  a  minute:  the 
heat  in  the  rectum  925. 

At  55  minutes  the  pulse  was  1 12,  and  the  heat  in  the 
rectum  903. 

At  one  hour  and  ten  minutes  the  pulse  beat  90  in  a  mi- 
nute, and  the  heat  in  the  rectum  was  bS3. 

At  one  hour  and  25  minutes  the  pulse  had  sunk  to  30, 
and  the  heat  in  the  rectum  was  85°.  The  bulb  of  the  ther- 
mometer being  placed  in  the  bag  of  the  pericardium,  the 
mercury  stood  at  S6D,  but  among  the  viscera  of  the  abdo- 
men it  rose  to  S7r.. 

During  the  experiment  there  were  frequent  and  violent 
contractions  of  the  voluntary  muscles,  and  an  hour  after 
the  experiment  was  begun,  there  was  an  evacuation  of 
faece?. 

Experiment  5. — The  experiment  was  repeated  on  a  rab- 
bit, whose  respirations,  as  far  as  I  could  judge,  were  from 
30  to  40  in  a  minute,  and  whose  pulse  varied  from  130  to 
140  in  a  minute.  The  temperature  of  the  room  was  57°. 
The  heat  in  the  rectum,  at  the  commencement  of  the  ex- 
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perime-nt,  was  10.  re.  The  artificial  respirations  were  made 
to  resemble  the  natural  respirations  as  much  as  possible, 
both  in  fullness  ami  frequency. 

At  15  minutes  from  the  time  of  the  spinal  marrow  being 
divided,  the  heat  in  the  rectum  had  fallen  t  i  (>b^u. 

At  the  cm]  of  half  an  hour  the  hear!  was  felt  through  the 
ribs,  acting  strongly  140  times  in  a  minute. 

At  45  minutes  the  pulse  was  still  140;  the  heat  in  the 
rectum  was  94°. 

At  the  vnd  of  an  hour  the  pulse  continued  140  in  a  mi- 
nute; the  heat  in  the  rectum  was  02"  ;  among  the  viscera 
of  the  abdomen  oiJ;  in  the  thorax,  between  the  lungs  and 
pericardium,  QS  . 

During  the  experiment,  the  blood  in  the  femoral  artery 
was  seen  to  be  of  a  bright  florid  colour,  and  that  in  the  fe- 
moral vein  of  a  dark  colour,  as  usual. 

The  rabbit  voided  urine  at  the  commencement  of  the  ex- 
periment ;  at  the  end  of  the  experiment  no  urine  was  found 
in  the  bladder. 

Experiment  G. — I  procured  two  rabbits  of  the  same  co- 
lour, but  one  of  them  was  about  one-fifth  smaller  than  the 
other.  I  divided  the  spinal  marrow  of  the  larger  rabbit 
between  the  occiput  and  atlas.  Having  secured  the  vessels 
in  the  neck,  and  removed  the  head,  I  kept  up  the  circula- 
tion by  means  of  artificial  respiration  as  in  the  former  ex- 
p<  riments.  The  respirations  were  made  as  nearly  as  possi- 
ole  similar  to  natural  respirations. 

In  -23  minutes  after  the  spinal  marrow  was  divided,  the 
pulse  was  strong,  and  130  in  a  minute:  the  ball  of  the 
thermometer  being  placed  among  the  viscera  of  the  abrio- 
men,  the  mercury  stood  at  <j6°. 

At  34  minutes  the  pulse  was  120  in  a  minute;  the  heat 
in  the  abdomen  was  y.o°. 

At  the  end  of  an  hour  the  pulse  could  not  be  felt;  but  on 
opening  the  thorax  the  heart  was  found  acting,  but  slowly 
and  feebjy.  The  heat  in  the  abdomen  was  <ji°;  and  be- 
tween the  lobes  of  the  right  lung  5S°. 

During  the  experiment,  the  blood  in  the  arteries  and 
veins  was  seen  to  have  its  usual  colour. 

Tn  this  therefore,  as  in  the  preceding  experiments,  the 
heat  of  the  animal  sunk  rapidly,  notwithstanding  the  con- 
tinuance of  the  respiration.  In  order  to  ascertain  whether 
anv  heat  at  all  was  generated  by  this  process,  I  made  the 
following  comparative  experiment.  The  temperature  of 
the  room  being  the  same,  I  killed  the  smaller  rabbit  by 
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dividing  the  spinal  marrow  between  the  occiput  and  atlas. 
In  consequence  of  the  difference  of  size,  cceteris  paribus, 
the  heat  in  this  rabbit  ought  to  diminish  more  rapidly  than 
in  the  other;  and  [  therefore  examined  its  temperature  at 
the  end  of  52  minutes,  considering  that  this  would  be  at 
least  equivalent  to  examining  that  of  the  larger  rabbit  at  the 
end  of  an  hour.  At  52  minutes  from  the  time  of  the 
smaller  rabbit  being  killed,  the  heat  among  the  viscera  of 
the  abdomen  was  92%  and  between  the  lobes  of  the  right 
lung  it  was  91°.  From  this  experiment,  therefore,  it  ap- 
peared not  only  that  no  heat  was  generated  in  the  rabbit, 
in  which  the  circulation  was  maintained  bv  artificial  respira- 
tion, but  that  it  even  cooled  more  rapidly  than  the  dead 
rabbit. 

At  the  suggestion  of  professor  Davy,  who  took  an  interest 
in  the  inquiry,  I  repeated  the  foregoing  experiment  on  two 
animals,  taking  pains  to  procure  them  more  nearly  of  the 
same  size  and  colour. 

Expeihnent  7. — I  procured  two  large  full  grown  rabbits, 
of  the  same  colour,  and  so  nearly  equal  in  size,  that  no  dif- 
ference could  be  detected  by  the  eye. 

The  temperature  of  the  room  was  5  73,  and  the  heat  in  the 
rectum  of  each  rabbit  previous  to  the  experiment  was  100|. 
I  divided  the  spinal  marrow  in  one  of  them,  produced 
artificial  respiration,  and  removed  the  head  after  having  se- 
cured the  vessels  in  the  neck.  The  artificial  respirations 
were  made  about  35  times  in  a  minute. 

During  the  first  hour,  the  heart  contracted  144  times  in 
a  minute. 

At  the  end  of  an  hour  and  a  quarter  the  pulse  had  fallen 
to  136  in  a  minute,  and  it  continued  the  same  at  the  end 
of  an  hour  and  a  half.  At  the  end  of  an  hour  and  forty 
minutes  the  pulse  had  fallen  to  QO  in  a  minute,  and  the 
artificial  respiration  was  not  continued  after  this  period. 

Half  an  hour  after  the  spinal  marrow  was  divided,  the 
heat  in  the  rectum  had  fallen  to  97°. 
At  45  minutes  the  heat  was  Q5±. 
At  the  end  of  an  hour  the  heat  in  the  rectum  was  940. 
At  an  hour  and  a  quarter  it  was  923. 
At  an  hour  and  a  half  it  was  9 P. 

At  an  hour  and  forty  minutes,  the  heat  in  the  rectum  wa« 
90|,  and  in  the  thorax,  within  the  bag  of  the  pericardium, 
the  heat  was  87|. 

The  temperature  of  the  room  being  the  same,  the  second 
rabbit  was  killed  by  dividing  the  spinal  marrow,  and   the 
temperature  was  examined  at  corresponding  periods. 
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Half  an  hour  after  the  rabbit  was  killed,  the  heat  in  th^ 
rectum  was  990. 

At  45  minutes  it  had  fallen  to  98°. 

At  the  end  of  an  hour  the  heat  in  the  rectum  was  $6{. 

At  an  hour  and  a  quarter  it  was  95°. 

At  an  hour  and  a  half  it  was  94  . 

At  an  hour  and  forty  minutes  the  heat  in  the  rectum  was 
93°,  and  in  the  bag  of  the  pericardium  90{. 

The  following  table  will  show  the  comparative  tempera- 
ture of  the  two  animals  at  corresponding  periods. 


Rabbits  with  artificial 
respiration. 

Dead  Rabbit. 

Time. 

Therm,  in  the 

Therm,  in  the 

Therm,  in  the  Therm,  in  the 

Rectum. 

Pericardium. 

Rectum. 

Pericardium. 

Before  the  1 
Experiment  \ 

100^ 

100i 

30  mm. 

97 

99 

45  — 

95-k 

98 

60  — 

94 

96i 

75  — 

92 

95 

90  — 

91 

94 

100  — 

90| 

874- 

93 

90i 

■  -'> .  . 

In  this  experiment,  the  thorax,  even  in  the  dead  animal, 
cooled  more  rapidly  than  the  abdomen.  This  is  to  be  ex- 
plained by  the  difference  in  the  bulk  of  these  two  parts. 
The  rabbit  in  which  the  circulation  was  maintained  by  arti- 
ficial respiration,  cooled  more  rapidly  than  the  dead  rabbit, 
but  the  difference  was  more  perceptible  in  the  thorax  than 
in  the  rectum.  This  is  what  might  be  expected,  if  the 
production  of  animal  heat  does  not  depend  on  respiration, 
since  the  cold  air  by  which  the  lungs  were  inflated,  must 
necessarily  have  abstracted  a  certain  quantity  of  heat,  par- 
ticularly as  its  influence  was  communicated  to  all  parts  of 
the  body,  in  consequence  of  the  continuance  of  respiration. 
It  was  suggested  that  some  animal  heat  might  have  been 
generated,  though  so  small  in  quantity  as  not  to  counter- 
balance the  cooling  powers  of  the  air  thrown  into  the  lungs. 
It  is  difficult,  or  impossible,  to  ascertain  with  perfect  accu- 
racy, what  effect  cold  air  thrown  into  the  lungs  would  have 
on  the  temperature  of  an  animal  under  the  circumstances  of 
the  last  experiment,  independently  of  any  chemical  action 
on  the  blood}  since,  if  no  chemical  changes  were  produced* 

the 
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the  circulation  could  not  be  maintained;  and  if  the  circula- 
tion ceased,  the  coolin<rproperties  of  the  air  must  be  more  con- 
fined to  the  thorax,  and  not  communicated  in  an  equal  degree 
to  the  more  distant  parts.  The  following  experiment,  how- 
ever, was  instituted,  as  likely  to  afford  a  nearer  approxima- 
tion to  the  truth,  than  any  other  that  could  be  devised. 

Experiment  S. — I  procured  two  rabbits  of  the  same  size 
and  colour  :  the  temperature  of  the  room  was  64°.  I  killed 
one  of  them  by  dividing  the  spinal  marrow,  and  immediately, 
having  made  an  opening  into  the  left  side  of  the  thorax,  I 
tied  a  ligature  round  the  base  of  the  heart,  so  as  to  stop 
the  circulation.  The  wound  in  the  skin  was  closed  by  a 
suture.  An  opening  was  then  made  into  the  trachea;  and 
the  apparatus  for  artificial  respiration  being  fitted  into  it, 
the  lungs  were  inflated,  and  then  allowed  to  collapse  as  in 
the  former  experiment,  about  36  times  in  a  minute.  This 
was  continued  for  an  hour  and  a  half,  and  the  temperature 
was  examined  at  different  periods.  The  temperature  of  the 
room  being  the  same,  I  killed  the  second  rabbit  in  the  same 
manner,  and  measured  the  temperature  at  corresponding 
periods.  The  comparative  temperature  of  the  two  dead 
animals,  under  these  circumstances,  will  be  seen  in  the  fol- 
lowing table. 


Dead  Rabbit  whose  lungs 
were  inflated. 


Desd  Rabbit  whose  lungs 
were  not  inflated. 


lime. 

Therm,  in  the 

Therm,  in  the 

Therm,  in  the 

Therm,  in  the 

Rectum. 

Thorax. 

Rectum. 

Thorax. 

Before  the  )  j     trxn 
r                     (  !      1 00 

JLxpenmentf  i 

100 

30  min.            97 

98 

45  —                95± 

96 

60  —                94 

9H    . 

73  —                  923- 

(J3 

90  —                91 

86 

90-j- 

SSi 

In  this  last  experiment,  as  may  be  seen  from  the  above 
table,  the  difference  in  the  temperature  of  the  two  rabbits, 
at  the  end  of  an  hour  and  a  half,  in  the  rectum,  was  half  a 
degree,  and  in  the  thorax  two  degrees  and  a  half;  whereas, 
in  the  preceding  experiment,  at  the  end  of  an  hour  and  forty 
minutes,  the  difference  in  the  rectum  was  2£  degrees,  and 
in  the  thorax  3  degrees.  It  appears,  therefore,  that  the  rab- 
bit in  which  the  circulation  was  maintained  by  artifical  re- 
Ff2  spiration, 
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spiration,  cooled  more  rapidly  on  the  whole  than  the  rabbit 
whose  limes  were  inflated  in  the  same  manner  after  the 
circulation  had  ceased.  This  is  what  might  be  expected  if  no 
heat  was  produced  by  the  chemical  action  of  the  air  on  the 
blood  ;  since  in  the  last  case  the  cold  air  was  ahvavs  applied 
to  the  same  surface,  but  in  the  former  it  was  applied  always 
to  fresh  portions  of  blood,  by  which  its  cooling  powers  were 
communicated  to  the  more  distant  parts  of  the  body. 

In  the  course  of  the  experiments  which  I  have  related,  I 
was  much  indebted  to  several  members  of  the  Society  for 
promoting  the  Knowledge  of  Animal  Chemistry,  for  many 
important  suggestions  w  hich  have  assisted  me  in  prosecuting 
the  inquiry.  Mr.  Home,  at  my  request,  was  present  at  the 
seventh  experiment.  Dr.  E.  N.  Bancroft  was  present  at, 
and  assisted  me  in,  the  second  experiment  ;  and  Mr.  Wm. 
Brande  lent  me  his  assistance  in  the  greater  part  of  those 
which  were  made.  I  have  been  further  assisted  in  making 
the  experiments  by  Mr.  Broughton,  surgeon  of  the  Dorset- 
shire regiment  of  mditia,  and  Mr.  Richard  Rawlins  and 
Mr.  Robert  Gattorrrbe,  students  in  surgery. 

I  have  selected  the  above  from  a  great  number  of  similar 
experiment?,  which  it  would  be  needless  to  detail.  It  is 
sufficient  to  state,  that  the  general  results  were  always  the 
same  ;  and  that  whether  the  pulse  was  frequent  or  slow,  full 
or  small,  or  whether  the  respirations  were  frequent  or  other- 
wise, there  was  no  perceptible  difference  in  the  cooling  of 
the  animal. 

From  the  whole  wc  may  deduce  the  following  conclu- 
sions : 

i.  The  influence  of  the  brain  is  not  directly  necessary  to 
the  action  of  the  heart. 

2.  When  the  brain  is  injured  or  removed,  the  action  of 
the  heart  ceases,  only  because  respiration  is  under  its  in- 
fluence; and  if  under  these  circumstances  respiration  is  arti- 
ficially produced,  the  circulation  will  still  continue. 

3.  When  the  influence  of  the  brain  is  cut  off,  the  secre- 
tion of  urine  appears  to  cease,  and  no  heat  is  generated;  not- 
withstanding the  functions  of  respiration  and  the  circula- 
tion of  the  blood  continue  to  be  performed,  and  the  usual 
changes  in  the  appearance  of  the  blood  are  produced  in  the 
lungi'. 

4.  When  the  air  respired  is  colder  than  the  natural  tem- 
perature of  the  animal,  the  effect  of  respiration  is  not  to 

?rate,  but  to  diminish  animal  heat. 

LXXV.  Fatal 
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LXXV.  Fatal  Case  of  Umbilical  Hernia.  By  John 
Tainton,  Esq.  Surgeon  to  the  City  and  Finslury  Dis- 
pensaries^ and  to  the  City  Truss  Society,  Lecturer  on 
Anatomy,  Surgtry,  Physiology,  &c. 

17th  June  181 1. — ?//.  p.  Iff. — jL^octob  Hancock  and  my- 
self visited  Mrs.  Tranter:  she  was  aged  about  33  years,  had 
enjoyed  good  health  generally,  and  been  the  mother  of 
several  children,  (seven  of'  whom  are  living,)  and  a  woman 
according  to  report  of  very  industrious  habits.  She  had  had 
an  umbilical  hernia  for  several  years,  which  did  not  appear  to 
have  been  reduced  for  some  time  past.  On  Friday  last  the 
14th  instant  it  became,  inflamed  and  painful  :  this  was  suc- 
ceeded with  the  usual  symptoms  of  strangulated  hernia.  A 
medical  man  was  called  in  on  Saturday  morning,  who  bled 
her,  applied  fomentations  and  poultices,  and  directed  that 
leeches  should  be  applied  to  the  part;  he  also  administered 
a  great  number  of  clysters,  six  or  seven  of  them  contained 
each  an  infusion  of  a  quarter  of  an  ounce  of  tobacco.  The 
unfavourable  symptoms  continued  to  increase;  and  the  pa- 
tient not  having  the  means  of  paving  for  more  medicines, 
her  husband  obtained  a  letter  for  the  Finsbury  Dispensary 
this  day.  The  patient  was  then  told  that  the  only  thing 
to  be  done  was  to  cut  the  body  open,  and  return  the  gut; 
an  operation,  front  the  manner  in  which  it  was  named, 
that  excited  great  horror  in  all  persons  present.  This  ac- 
count was  given  to  us  by  the  poor  woman  and  females 
about  her,   and  confirmed  by  her  husband. 

The  sickness  and  vomiting  distressed  her  very  much  : 
the  hernia,  which  was  not  large,  was  painful  and  tense:  the 
integuments  covering  it  had  a  livid  unfavourable  appear- 
ance: the  operation  appeared  to  be  the  only  chance  of  af- 
fording relief:  but  from  the  unfavourable  impression,  or 
rather  horror,  on  their  minds,  thev  solicited  that  some 
means  should  be  tried  first,  at  least  for  an  hour  or  two. 
Four  pills  were  then  ordered,  each  of  which  contained  one 
grain  of  opium,  two  grains  of  calomel,  and  one  drop  of  the 
oil  of  mint :  one  of  these  pills  was  directed  to  be  taken 
every  half-hour. 

Dr.  H.  and  myself  visited  the  patient  again  at  9  p.  m. 
and  took  the  instruments  with  a  view  of  performing  the 
operation.  She  had  then  taken  three  of  the  pills,  and  had 
not  had  any  return  of  the  pain,  sickness,  hiccough,  or  vo- 
miting, from  the  time  she  took  the  first  pill  :  the  hernia 
was    become  much   softer,  and  less  painful    on  pressure. 

F  f 3  She 
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She  appeared  in  every  respect  much  relieved,  and  expressed 
herself  confident  of  getting  well  without  the  operation  ;  a 
gentle  perspiration  was  diffused  over  the  hody,  the  pulse 
was  stroi^er  and  less  frequent  than  on  our  first  visit  at  se- 
ven P.  m.  (i.  e.  two  hours  ago),  the  tongue  was  moist,  and 
not  much  furred. 

h,  six  a.  m.  She  had  slept  for  some  hours  during  the 
night,  expressed  herself  greatly  relieved,  had  taken  some, 
toast  and  water,  had  not  had  any  return  of  the  pain,  sick- 
ness, hiccough,  or  vomiting,  was  in  a  aentle  perspiration, 
the  tongue  moist,  pulse  about  60  beats  in  a  minute  and 
moderately  full :  she  had  had  the  common  clyster  given 
during  the  night,  but  this  returned  without  any  stool  :  the 
hernia  was  soft;  but  the  integuments  retained  that  livid  ap- 
pearance which  made  an  unfavourable  impression  on  my 
mind  as  to  the  result  of  the  case. 

I  visited  her  again  at  one  a.  m.  The  symptoms  were 
the  same  as  this  morning  at  six  o'clock,  excepting  that 
there  was  more  anxiety  in  the  countenance,  and  that  she 
seemed  to  be  in  a  restless  state  rather  than  m  pain  :  the  ope- 
ration was  recommended  again,  and  assented  to  on  her  part. 

At  one  p.  m.  the  operation  was  performed  in  the  pre- 
sence of  Dr.  Hancock  and  three  other  gentlemen.  Oa 
opening  the  hernial  sac,  which  was  very  distinct,  some  fe- 
culent matter  escaped  ;  the  omentum,  which  formed  the 
bulk  of  the  tumour,  was  not  much  inflamed  :  on  separating 
the  omentum,  a  very  small  convolution  of  one  of  the  small 
intestines  was  exposed,  closely  embraced  by  the  stricture: 
the  intestine  was  in  a  complete  state  of  gangrene,  and  had 
given  wav,  though  the  opening  was  not  visible  :  the  stricture 
was  dilated  in  the  direction  of  the  linea  alba  downwards  : 
the  intestine  readily  receded ;  but  the  opening  into  it,  through 
which  the  faeces  and  air  passed,  remained  opposite  the 
wound  :  great  part  of  the  omentum  was  removed,  and  its 
adhesions  left  at  the  month  of  the  sac,  with  a  view  of  its 
assisting  in  supporting  and  retaining  the  intestine  to  that 
part ;  one  ligature  onlv  was  required  on  a  very  small  artery 
of  the  omentum.  She  appeared  as  well  after  the  operation 
as  is  usual,  and  hoped  that  there  was  not  then  any  danger. 
In  about  an  hour  .she  became  very  restless,  and  died  be- 
tween two  and  three  hours  after  the  operation. 

It  appears  to  me,   that  the  effects  which   took   place  im- 
mediately on  taking  the  pills  were  produced  by  the   malady 
"terminating  at  that  time  in  gangrene,   rather  than  from  the 
medicine.  "  Is  it   not  highly  probable,  therefore,  that  the 
gangrene  and  even  the  death  of,  the  patient  were  greatly  ac- 
celerated 


On  saving  ihe  Lives  of  Mariners.  45* 

celerated  by  the  powerful  narcotic  properties  of  the  tobacco 
employed  in  this  instance  in  a  most  unusual  and  unwar- 
rantable manner  ? 

This  is  another  of  the  many  eases  which  prove  the  ne- 
cessity of  having;  recourse  to  an  early  operation,  the  ex- 
treme fallacv  and  even  danger  in  trusting  to  medicine,  and 
the  inhumanity  in  representing  the  operation  in  such  terms 
as  to  prejudice  an  unfortunate  sufferer  against  its  early  per- 
formance. 

The  many  invaluable  charitable  institutions  in  this  me- 
tropolis, established  for  the  express  purpose  of  affording 
relief  to  the  afflicted  poor ;  the  easy  and  daily  access  to 
these  charities,  particularly  dispensaries,  and  societies  for 
the  relief  of  the  ruptured  poor,  render  it,  in  my  opinion, 
highly  criminal  in  any  practitioner  who  does  not  choose  to 
perform  the  necessary  operations  himself,  to  retain  the  pa- 
tients under  his  care  for  the  sake  of  paltry  gain,  which  is 
often  acquired  at  the  expense  of  the  life  of  a  parent  of  a 
large  family,  who,  if  industrious  and  prudent,  though  poor, 
is  one  of  the  most  valuable  members  of  the  community. 

John  Taunton. 

Greville-street,  Katton-garden,  19th  June,  1811. 
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T  is  surprising  that  a  subject  of  so  much  importance 
should  have  received  comparatively  but  little  consideration 
till  within  these  few  years  ;  but  it  is  consolatory  to  observe 
that,  the  attention  of  the  public  having  been  at  length  called 
to  it,  benevolent  and  intelligent  men  have  occupied  their 
minds,  and  applied  their  inventive  powers,  to  the  contriving 
of  remedies  for  the  dangers  attending  shipwreck,  with  a 
degree  of  energy  and  success  that  could  hardly  have  been 
hoped  for. 

In  the  year  1792,  the  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce,  gave  a  bounty  of 
fifty  guineas  to  Mr.  John  Bell,  then  a  serjeant,  afterwards 
a  lieutenant  in  the  royal  artillery,  for  his  invention  of 
throwing  a  rope  on  shore  by  means  of  a  mortar  from  a  ves- 
sel in  danger  of  shipwreck*  ;  and  in  the  year  1807,  the 
same  Society  published  some  further  particulars,  with  a  plate 
of  the  apparatus  f.  Having  already  laid  before  our  readers 
an  account  of  this  invention*,  it  is  only  necessary  to  observe 

*  See  the  Society's  Transactions,  vol.  x.  f  Ibid.  toI.  xzv. 

{  Phil.  Mag.  vol.  xxxii,  p.  '294. 

F  f  4  respecting 
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respecting  it,  that  its  uses  have  since  been  extended,  and 
the  invention  itself  much  improved,  by  Capt.  Manby,  m 
appears  by  the  following  copy  of  a 

ct  Report  from  the  Committee  of  Field  Officers  of  Artillery , 
containing  an  Account  of  the  Experiments  mide  at  IVool- 
tvich,  on  the  \&th  and  20///  May  last,  on  Captain  Man- 
ty*s  Invention  for  saving  the  Lives  of  Shipwrecked  Ma- 
riners.    (Printed  by  Older  of  the  House  oi   Commons.) 

"  SIR,  Royal  Arsenal,  Woolwich,  -        "'      ,1811. 

<f  In  obedience  to  the  honourable  board's  commands, 
transmitted  in  your  letters  of  the  99th  ultimo  and  the  3(1 
instant,  I  assembled  the  committee  of  colonels  and  field 
officers  of  roval  artillerv;  named  below*,  on  the  l&;h 
and  20th  instant,  lo  take  into  consideration,  and  to 
g;ve  their  opinion  on,  Captain  Manbv's  discovery  of  an  in- 
stantaneous manner  of  discharging  pieces  of  ordnance  for 
the  relief  of  shipwrecked  persons,  without  the  application 
of  fire;  and  further,  to  investigate  the  several  subjects 
stated  in  Captain  Manbv's  letter  to  the  honourable  board, 
of  the  2d  instant,  wherein  he  requests  the  report  to  extend 
r  to  the  whole  of  his  various  productions,  as  they  are  now 
considered  by  him  complete,  and  to  the  fullest  of  his 
wishes.' 

"  The  committee  having  communicated  with  Captain 
Manby  on  the  subject  of  their  meeting,  he  submitted  to 
them  his  arrangement  of  the  proposed  experiments  ;  after 
which  thev  adjourned  to  the  ground  for  mortar-practice,  in 
the  barrack- field,  where  he  exhibited  them  in  the  following 
order  : 

ff  1st — c  A  person  completely  equipped  with  everv  neces- 
sary apparatus  to  effect  a  communication  with  a  vessel 
driven  on  a  lee  shore.' 

"  A  man  mounted  on  horseback  was  exhibited,  accou- 
tred with  a  deal  frame,  containing  200  yards  of  log  line, 
ready  coiled  for  service,  which  was  slung  as  a  knapsackj 
with  a  brass  howitzer  of  a  3-pounder  bore  on  its  carriage, 
and  two  rounds  of  ammunition,  the  whole  weighing  62 
pounds,  strapped  on  the  fore  part  of  the  saddle.  The  per- 
son thus  equipped,  is  supposed  to  be  enabled  to  travel  with 
expedition  to  the  aid  of  ships  in  danger  of  being  wrecked, 
on  parts  of  the  coast  intermediate  to  the  mortar  stations : 
and  who  this  small  apparatus  the  log  line  is  to  be  prelected 

•Present,    Lieu:.   Gen.   I.loyo,    M  Ratn«y,    CoL  Borthwick, 

Lieut.  Col.  Rion,  Lieut.   Col     Spicer,  Lieut.  Col.  <  .   Lieut.  Col. 

Bcever,  Major  Gold,  M    •     B     knef 

over 
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cA'er  the  vessel  in  distress,  from   which  a  rop<;  should  be 
attached  to  it  to  haul  the  crew  on  shore. 

"  Captain  Manby  caused  the  howitzer  to  be  dismounted 
from  the  horse,  and  in  a  very  few  minutes  fired  it,  when 
the  shot  was  thrown,  with  the  line  attached,  to  the  di- 
stance of  143  yards,  with  2-^  ounces  of  powder.  In  this 
experiment,  Captain  Manby  used  a  kind  of  pear  shot  1-J- 
diameter  in  length,  and  weighing  4lbs.  l-2oz.  12dr.  by 
which  additional  weight  the  shot's  momentum  and  power 
over  the  line  is  considerably  augmented,  though  the  recoil 
is  increased  in  proportion  ;  which  does  not  appear  to  be  a 
consideration  ot'  moment,  when  compared  with  the  im- 
portance of  communicating  with  the  distressed  vessel. 

'•'  At  a  subsequent  trial,  the  horseman,  fully  equipped, 
travelled  1^-  mile,  the  howitzer  was  dismounted,  and  the 
line  projected  153  yards  in  six  minutes. 

<<  2d — '   Insuring   the   means  of   firing  ordnance,    and 
thereby  affording  relief,  by  a  rope  being  projected,  when, 
the  severities  of  storm   prevent    the   possibility  of  a 
match  being  kept  alight  for  that  purpose ;  as  on  the 
success  of  this  service  every  thing  depends.' 
"  Captain  Manby  exhibited  a  mode  of  firing  ordnance 
by  the  chemical  agency  of  two  substances,  which   ignite 
when  coming  in  contact  with  each  other.     The  effect  was 
certain  and  instantaneous,  and  particularly  well  adapted  to 
the  services  he  proposes,  which  frequently  happens  during 
severities   of   weather,    when   it   is    most   difficult  to  keep 
matches  alight,  or  to  make  the  fire  of  a  lock   take  effect; 
and  in  situations  where,  from    the  impossibility  of  renew- 
ing a  light,   the  delay  might  prove  fatal. 

"  3d — Captain  Manby    showed  '  the  construction   and 
mode  or  laying  and  firing  a  piece  of  ordnance  from  a 
boat,  when  the  sea  is  continually  breaking  over  it,  to 
communicate  with  a  vessel  that  has  grounded  on  a  bar, 
in   running  for  a  harbour   in   a  storm,  to   approach 
which,  from  the  broken  water,  it  has  been  found  im- 
possible to  £et  to  her  without  such  aid.' 
*{  On  this  occasion,  a   12-pounder  howitzer  was   fired 
with  six   ounces  of  powder,  which  projected  a  shot  and  a 
deep  sea-line  74  yards.     The  explosion  shattered  a  wooden 
cover  to  pieces,  which  uas  placed  over  the  howitzer  to  pre- 
serve it  from   the  waves,  and   struck   several   by-standers 
with  violence,  proving  its   application  at  the   moment  of 
firing  to  be  dangerous,  and  particularly  in  a  boat  where  the 
men  must  be  very  close  to  the  piece,    The  committee  think 

the 


438  0)i  saving  the  Lives  of  Mariners. 

the  cover  may  be  of  great  service,  provided  the  necessary 
precaution  is  adopted  or'  removing  it  at  the  time  of  firing. 
"  4th — The  next  experiment  consisted  of  *  the    readiest 

method  of  giving  assistance,  by  the  rope  being  laid  and 

conveyed  to  the  spot  in  a  basket;  and  another  certain 

method  of  firing  the  piece.' 
"  The  committee  are  of  opinion,  the  application  of  the 
basket  must  he  attended  with  considerable  advantage,  from 
its  portability,  and   saving  much  time  that  would  be  re- 
quired for  coiling  the  rope  on  the  ground. 

"  5th — A  rope  ladder  was  exhibited,  '  intended   to  be 

projected  or  conveyed  to  a  crew  wrecked  under  a  cluff 

or  inaccessible  cliff.' 
"  This  ladder  consists  of  a  single  rope,  with  loops  spliced 
to  it  at  convenient  distances,  for  the  support  of  the  feet  and 
hands  when  climbing.  The  ladder  of  this  construction, 
was  attached  to  a  24-pounder  shot,  and  fired  from  a  b\  inch 
mortar  at  19°  elevation  with  12  ounces  of  powder.  Though 
this  experiment  failed,  by  the  ladder  breaking,  which  Captain 
Manby  attributes  to  the  hardness  of  the  rope,  the  commit- 
tee see  no  reason  why  it  may  not  be  of  the  greatest  utility 
when  formed  of  proper  materials  :  and  they  have  to  add, 
that  on  the  following  day  Captain  Manby  repeated  the  same 
experiment  with  perfect  success,  projecting  the  ladder  to 
the  distance  of  1 Q4  yards  with  the  before-mentioned  charge 
and  elevation. 

f*  6th — In  order  to  show  c  a  method  of  affording  certain 

relief  to  vessels  stranded  in  the  darkest  night,  with  an 

improved   mode  of  rendering  the  life-rope  more  dU 

stinguishable  ;' 
(<  Light  balls  were  thrown  into  the  air  from  a  mortar,  at 
80°  elevation,  with  three  ounces  and  two  ounces  of  powder; 
and  the  b±  inch  mortar,  charged  with  eight  ounces  of 
powder,  projected  a  deep-sea-line,  attached  to  a  shell  with 
four  fuzes,  to  the  distance  of  159  yards.  Though  this  trial 
was  not  attended  with  the  desired  effect,  there  can  be  no 
difficulty  in  rendering  light  balls  efficacious  in  Captain 
Manby's  service,  as  has  already  been  stated  in  my  Report 
of  the  3d  May,  J 809,  when  they  succeeded  perfectly;  and 
at  which  time  the  committee  also  expressed  their  entire  ap- 
probation of  his  method  of  illuminating  the  life-rope,  as 
above  described. 

*<  7th — '  The  distance  a  deep-sea-line  can  be  projected 

from  the   shortest  constructed  8-inch   mortar,    as  a. 

deep-sea-line  is  of  sufficient  strength  to  send  a  hawser 

to 
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to  a  vessel  stranded  on  a  very  flat  shore,  which  is  con- 
sequently a  considerable  distance  from  the  land.' 
"  With  this  view   Captain  Manby  charged   an   8-inch 
mortar  with  two  pounds  of  powder,  and  with  an  elevation 
of  23°  degrees  projected  a  65- pound  shot,  with  the  deep- 
sea-line,  to   the  distance  of  439  yards.      The  committee 
consider  this  application  of  the   8-iuch    mortar  to  promise 
great  utility  in  the  situations  Captain  Manby  has  described. 
"  Sth — '  To  illustrate  by  experiment  the  method  and  di- 
stance an  8-inch  barbed  shot  can  be  projected,  for  the 
purpose  (when  it   is  impossible  without  such  aid)  to 
haul  a  boat  from  a  beach  over  a  high  raging  surf,  to  go 
to  ships  in  distress  at  a  distance  from  the  land,  with  a 
patent  Sunderland  2-inch  rope  of  uncommon  strength, 
and  which  has  actually  saved,  this  winter,  29  persons/ 
"  Captain  Manby  had  previously  p  aced  two  anchors  and 
buovs,  united  by  a  hawser,  at  two  cables  length  distance  from 
the  mortar,  the  explosion  of  which,  with  two   pounds  of 
powder,  broke  the  patent  rope,   and  caused  the  experiment 
to  fail  in  the  first  instance.     Captain  Manby  afterwards  re- 
peated the  trial  with  success,  projecting  the  shot  and  rope 
336  yards. 

f  The  committee  therefore  consider  this  last  proposition 
as  being  practicable,  as  far  as  the  projection  of  the  rope  is 
concerned  ;  the  want  of  success  at  the  first  trial  appearing 
to  have  arisen  from  accident  in  the  mismanagement  of  the 
rope,  to  which  casualties  such  experiments  must  always  be 
subject. 

((  After  the  most  careful  attention  to  the  experiments 
exhibited  by  Captain  Manby,  and  the  fullest  consideration 
of  all  the  improvements  which  he  has  made,  the  committee 
are  of  opinion  thev  cannot  too  strongly  recommend  an  in- 
vention, the  partial  application  of  which  has  been  attended 
with  such  beneficial  effects. 

"  Jt  is  also  the  wish  of  the  committee  to  render  their  full 
tribute  of  praise  to  Captain  Manby,  for  his  ingenuity  in  so 
much  improving  and  bringing  into  practical  use  this  invent 
tion,  to  the  perfecting  of  which  he  has  so  zealously  and 
skilfully  devoted  himself. 

"  But  the  committee  at  the  same  time  feel  that  thev 
should  not  entirely  discharge  their  duty,  were  they  to  omit 
observing,  that  the  committee  of  the  honourable  House  of 
Commons  do  not  seem  to  have  been  informed  of  all  the 
means  proposed  by  the  late  Lieutenant  Bell,  of  the  roval 
artillery,  for  the  attainment  of  the  same  laudable  object ; 
it  being  stated  in  that  honourable  committee's  Report,  that 
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Mr.  Bell's  invention  '  is  totally  inapplicable  in  cases  of 
vessels  being  stranded/  and  that  Captain  Manby's  inven- 
tion is  new. 

"  Injustice  therefore  to  the  memory  of  Lieutenant  Bell, 
and  to  his  surviving  family,  and  with  respectful  deference 
due  to  the  judgement  of  that  honourable  committee,  the 
concluding  of  the  seven  observations  inserted  in  one  of 
the  papers  of  Lieutenant  Hell's  account  to  the  Society  tor 
the  Encouragement  of  Arts,  Manufactures,  and  Commerce, 
is  subjoined  in  his  own  words  as  published  in  that  Society's 
Transactions,  and  in  the  Repertory  of  Arts  for  1S08,  page 
318;  bv  which  observations  it  appears  that  Lieutenant 
Bell  then  proposed  what  Captain  Manby  has  since  so  ably 
and  so  successfully  carried  into  effect. 

"  There  is  everv  reason  to  conclude  that  this  contrivance 
would  be  very  useful  at  all  ports  of  difficult  access  both  at 
home  and  abroad,  where  ships  are  liable  to  strike  ground 
before  they  enter  the  harbour;  as  Shields  Bar,  and  ofher  si- 
milar situations  ;  when  a  hue  might  be  thrown  over  the 
ship,  which  might  probably  be  the  means  of  saving  both 
lives  and  property  :  and  moreover,  if  a  ship  was  driven  on 
shore  near  such  a  place,  the  apparatus  might  easily  be  re- 
moved to  afford  assistance  ;  and  the  whole  performance  is 
so  exceedingly  simple,  that  any  person  once  seeing  it  done, 
would  not  want  any  farther  instruction.  1  have  the  honour 
to  be,  sir,    your  obedient  humble  servant*, 

(Signed)      "  Vaug.  Lloyd,  Col.  Com. 
«'  R.  H.  Crew,  Esq.  &c.  &c.  &c.  Lt.  Gen." 

In  consequence  of  the  preceding  Report,  a  motion  was 
made  by  Mr.  Wilbcrforce,  ou  the  1 4th  June,  and  carried, 
foran  address  to  the  Prince  Regent,  praying  that  he  would  be 
graciously  pleased  to  order  that  Captain  Manbv's  invention 
should  be  stationed  on  different  parts  of  the  coast,  &c.  and 
assuring  him  that  the  House  would  make  good  the  expense. 

In  1607,  the  Society  for  the  Encouragement  of  Arts, 
Sec.  also  rewarded  a  Mr.  Daniel,  Fot  an  apparatus  to  secure 
persons  from  sinking  in  water,  or  to  act  as  a  life-preserver 
when  shipwrecked.  This  contrivance  consists  of  a  bag 
made  of  water-proof  leather,  in  the  shape  of  a  broad  girdle, 
encircling  the  person's  body  under  his  arm-pits,  kept  in  its 
place  bv  two  straps  over  the  shoulder  and  one  passing  be- 
tween the  legs.  It  is  also  furnished  with  a  tube  to  blow  it 
up  bv,  and  a  cock  to  retain  the  inclosed  air.  This  con- 
trivance will  certainly  prevent  a  man  from  sinking,  and 
even  enable  him  to  carry  some  weight  along  with  him  ;  but 

it 
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it  is  exceedingly  cumbersome,  nor  could  it  be  considered 
as  original,  something  similar  having  been  described  in  the 
German  Theatrum  lUaehinnntm. 

About  the  same  time  that  the  last-mentioned  invention 
was  brought  before  the  public,  a  similar  contrivance,  but 
in  a  more  objectionable  shape,  was  also  announced,  and,  if 
wc  rightly  recollect,  under  the  sanction  of  letters  patent. 
It  was  in  fact  the  same  kind  of  girdle,  but  made  of  tinned 
iron  in  place  of  leather.  It  had  no  single  requisite  but  that 
of  buoyancy. 

The  merits  of  Mr.  Greathead's  life-boat  have  already- 
been  noticed  in  our  pages*.  It  has  been  the  means  of 
saving  many  valuable  lives  to  the  community.  In  the  year 
1802  Parliament  voted  /J 200  to  Mr.  Greathead  as  are- 
ward  for  his  invention.  It  appears  by  a  petition  from  him 
to  the  House  of  Commons  presented  during  the  last  ses- 
sion, and  from  the  Report  of  the  committee  to  whom  the 
petition  was  referred,  that  of  the  above  sum  there  was  con- 
sumed by  the  solicitor's  bill,  including  fees  to  both  houses 
of  parliament,  £ll5  &>. ;  that  the  charges  paid  at  the 
Treasury  amounted  to  £67  %s.  6d. ;  and  that  Mr.  G.  fur- 
ther expended  in  the  course  of  the  necessary  attendance 
of  himself  and  witnesses  before  parliament  the  sum  of 
/.  171  25.  6d.  In  consideration  of  these  circumstances,  and 
of  the  general  utilitv  of  the  invention,  the  committee  re- 
commended to  the  house  to  grant*  as  a  reasonable  addition 
to  his  former  reward,  the  sum  of  £650. 

During  the  last  session  a  petition  from  Mr.  Henry  Mal- 
lison,  respecting  an  invention  for  preserving  the  lives  of 
seamen,  was  referred  to  h  committee.  It  consists  in  applying 
about  three  pounds  weight  of  cork  to  a  inan's  body  by  con- 
venient means,  and  in  such  a  manner  that  the  person  re- 
ceives little  or  no  impediment  from  it  in  the  use  of  his 
limbs.  It  appeared,  bv  the  evidence  laid  before  the  commit- 
tee, to  be  greatly  superior  to  the  common  cork  jacket.  Our 
limits  do  not  permit  us  to  give  the  minutes  of  evidence; 
but  the  following  Report  is  decisive  of  the  merits  of  this 
invention. 

li  Report  from  the  Committee  on  the  Petition  of  William 
Henry  Mallison. 

"  The  committee,  having  examined  the  witnesses  pro- 
du  -  J  before  them  by  the  petitioner  Mr.  Mallison,  together 
v  rttion  itself,  to   save  persons  from  drowning, 

d  im  '  The  Seaman's  Friend; '  and  having 

v.  xperiments    made    in    the     - 

lames 
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Thames  by  persons  who  had  on  the  '  The  Seaman's  Fiiend,' 
both  in  swimming  and  rowing;  have  unanimously  agreed 
upon  the  following  Resolutions  : 

"  I.  Resolved, — That  it  is'the  opinion  of  this  committee, 
That  the  application  of  cork,  after  the  mode  invented  by 
Mr.  Mallison,  is  effectual  for  the  preservation  of  persons 
in  the  water ;  and  it  appears,  from  the  evidence  taken, 
that  experiments  have  been  made,  as  well  by  persons  who 
could  swim,  as  by  those  who  could  not,  in  the  open  sea 
and  in  rough  water,  and  by  one  person  in  particular,  a 
good  swimmer,  in  a  situation  of  uncommon  peril,  all  of 
which  have  been  quite  successful. 

"  2.  Resolved, — That  it  is  the  opinion  of  this  committee, 
That  the  application  of  the  invention  to  the  crews  of  boats 
going  off  from  ships  to  shore,  or  returning  in  stormy  wea- 
ther, would  be  exceedingly  useful  ;  3nd  on  all  dangerous 
services  of  the  same  nature;  especially  as  the  use  of  the 
invention  cannot  materially  impede  the  action  of  the  limbs 
either  in  rowing,  walking,  or  making  any  necessary  exer- 
tion on  the  beach  ;  and  the  committee  have  no  doubt,  that 
in  many  dreadful  disasters  which  have  happened,  such  as 
lire,  or  foundering  of  ships  at  sea,  when  in  company  with 
other  vessels,  (as  in  the  instances  of  the  Prince  George, 
Admiral  Broderick's  ship,  in  the  seven  years  war,  and  The 
Oueen  Charlotte,  not  many  years  since,  in  the  Mediter- 
ranean,) if  a  quantity  of  '  The  Seaman's  Friend  '  invented 
by  Mr.  Mallison  had  been  on  board,  many  valuable  lives 
would  have  been  saved. 

"  3.  Resolved, — That  it  is  the  opinion  of  this  committee, 
That  the  invention  of  Mr.  Mallison  is  well  deserving  gf 
public  attention." 

We  cannot  close  the  present  article  without  noticing  the 
zealous  labour?  of  another  individual  in  the  cause  of  hu- 
manity; we  mean  Mr.  Thomas  Clesrhorn,  the  author  of  a 
little  volume  entitled  "  The  Hydro- Aeronaut,  or  Naviga- 
tor's Life  buoy, being  an  easy  and  effectual  Method  of  pre- 
venting; the  Loss  of  Lives  by  Drowning  in  Cases  of  Skip- 
wreck."  The  principal  intention  of  this  work  is  to  show, 
that  "  without  any  particular  precaution,  every  ship  has 
almost  always  within  itself  effectual  means  to  prevent  the 
loss  of  any  of  its  crew  in  cases  of  shipwreck,  and  others  of 
a  similar  nature;  and  that  man,  naturally  the  most  help- 
less of  animals  in  water,  may  easily  acquire  buoyancy  suf- 
ficient to  support  him  individually  in  that  element."  The 
means  he  recommends  ;rc  so  simple,  and  at  the  same  time 
so  effectual,  that  it  excites  surprise  to  think  they  should  for 
so  great  a  length  of  time  have  been  overlooked.  Two  thirds 

of 
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of  a  pint  of  confined  air  for  every  stone   (14  pounds)  a 
man  weighs  in  air,   will  support  him  in  fresh  water  with 
his  head  all  above  the  surface;  but  allow  a  pint  for  each 
stone.     In  sea  water  half  the  above  quantity  will  produce 
the  same  effect.      A  buoyancy  of  eight  pints  or  one  gallon, 
of  air  will  support  a  man  in  sea  water,  and  at  this  rate  a  beer 
hogshead  will  sustain  54  men  with  their  heads  out  of  the 
water.     Every   ship  contains  water-tight  (in  this  case  air- 
tight) barrels  of  different  kinds,   more  than  sufficient  to 
carry  her  crew  were  they  ten  times  the  number,  and  the 
only    question  is  how   to  take  advantage  of  the  circum- 
stance.    Mr.  Cleghorn  has  pointed  out  many  methods, 
for  which  we  must  refer  to  his  work  ;  but  we  cannot  pass 
over  some  of  the  most  obvious.     A  single  cask  is  apt  to 
turn  in  the  water;  two  are  therefore  preferable,  for  when 
lashed  together  they  cannot  upset.     To  three  sides  of  this 
float,  as  many  loops  of  rope  maybe  attached  by  the  lashing, 
or  nails,  as  men  can  lay  hold  of.     While  they  keep  their 
hold  they  cannot  sink,    and  in  most   cases  of  shipwreck 
they  would  be  carried  to  the  shore.     If  one  of  the  boats  be 
made  a  life-boat  bv  lashing  a  hogshead  or  two  to  the  boat, 
a  rope  from  this  boat  might  drag  the  cask-floats  and  the 
men    attached   to  them.      If  two  hogsheads  be  lashed  to 
the  two  ends  of  a  yard,  or  any  long  piece  of  timber,  and  two 
ropes  pass  from  hogshead  to  hogshead  at  the  side  not  occu- 
pied  by  the  timber,  a  kind  of  life-boat  may  be  formed, 
capable    of  sustaining   a  number   of  men, — the  yard    or 
other  piece  of  timber  forming  the  keel,  and  the  two  ropes 
the  gunwale   of  the  boat.      But  Mr.  C.  does  not  confine 
himself  merely  to  such  contrivances,  though  certainlv  very 
effectual :  a   tin  canister  weighing  about  one  pound,  and 
capable  of  containing  4^-  pints  {i.e.  a  common    pound  and 
half  tea  canister)   is  able  to  sustain   a  man  with  his  head 
above  the  surface  of  the  water.     Two  empty  common  quart 
bottles  well  corked,  put  into  a  man's  pocket,  and  the  pockets 
brought  up  to  his  breast,  are  sufficient  to  float  him. 

The  obvious  conclusion  from  all  this  is,  that  a  number 
of  buoys  of  cork,  or  flat  tin  canisters  (hoth  cheap  articles), 
should  be  provided  on  board  every  ship  ;  and  that  the  men 
ought  to  be  trained  a  little  to  the  lashing  cf  casks,  vards, 
&c.  with  a  view  to  this  very  object,  that  on  anv  emer- 
gency they  might  proceed  without  embarrassment  or  con- 
fusion to  prepare  means  for  their  own  safety. 

Mr.  Wilson's  Life-boat  has  likewise  been  described  in  a 
previous  volume*;  as  has  also  Mr.  Knight  Spencer's  Ma- 
rine Spencer  f. 

*  Vol,  xxxi.  p.  259.  f  Vol.  xvi.  p.  172  and  572. 

LXXVII.  Pro- 
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LXXVII.   Proceedings  of  Learned  Societies. 

JROYAL  SOCIETY. 

May  30. —  J.  he  president  in  the  chair,  the  reading  of  Mr. 

Travers's  paper  was  concluded.  It  consisted  or  a  summary 
of  his  experiments  on  wounds  made  in  the  cavity  of  the 
body,  as  it  is  somewhat  improperly  denominated.  By 
these  it  appeared  that  the  part  called  a  cavity  is  always  so 
completely  full,  that  no  extravasation  can  take  place  in 
consequence  of  a  horizontal  or  longitudinal  puncture  of  the 
intestines,  as  in  one  case  the  lips  of  the  wound  are  closed 
by  pressure  and  cohesion,  and  in  the  other  hy  inflammation. 
The  Society  then  adjourned  on  account  of  the  Whitsun 
holidays  to 

The  13th  of  June  ;  when  a  curious  account  was  read  (if 
a  fcetus  having  been  taken  from  the  body  of  a  woman, 
where  it  had  remained  52  years.  The  narrative  was  writ- 
ten by  Dr.  Chester,  who  examined  the  body  after  death. 
The  woman  was  a  native  of  Gloucester,  had  been  taken  in 
labour  as  usual,  but  owing  to  the  unskilfulness  of  the 
midwife  was  not  delivered.  A  surgeon  was  sent  for;  but 
when  he  arrived  the  pains  of  travail  had  subsided,  and  in 
seven  or  eight  days  the  woman's  health  recovered  without 
delivery,  and  she  lived  to  the  age  of  80,  when  she  died  of 
paralysis.  Dr.  C.  learning  the  history  of  the  case,  opened 
the  bodv,  and  found  an  ossified  globe  which  contained  the 
perfect  child,  the  arms  and  legs  of  which  were  somewhat 
compressed  bv  this  osseous  cyst,  and  in  some  parts  partial 
absorption  had  taken  place.  The  fcetus  was  livid  but  not  pu- 
trid, and  no  mortification  or  corruption  appeared :  the 
bony  shell  in  which  it  was  enveloped  was  of  considerable 
thickness  and  durability. 

A  paper  on  the  alcohol  of  wine,  &c.  bv  Mr.  Brande 
was  read.  The  object  of  this  chemist  was  either  to  confirm 
or  refute  the  opinion  of  Fabroni,  that  alcohol  is  a  product 
of  distillation,  and  not  an  essential  part  of  the  vegetable 
liquor.  He  began  by  trying  Port  wine  with  subcarhonate 
of  potash,  which  gave  no  indications  of  alcohol  till  a  con- 
siderable quantity  of  spirits  was  added,  when  the  presence 
of  alcohol  was  manifested.  Mr.  B.  concluded,  that  if  al- 
cohol were  really  a  product,  its  quantity  must  depend  on 
the  heat  applied  in  distillation  ;  and  with  this  view  he  di- 
stilled wine  for  several  days  at  180  degrees,  which  yielded 
precisely  the  same  quantity  of  alcohol  as  that  distilled  more 
rapidly  at  200°.     In   conclusion,  he  gave  a  table  of  the 
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quantity  of  alcohol  contained  in  various  wines  and  malt 
liquors  :  the  highest  was  that  of  Marcclla  wine,  which  con- 
tains 26  per  cent,  of  alcohol  ;  red  Champagne  20,  Port 
from  20  to  24,  Madeira  19,  claiet  15,  cider  and  perry  12, 
ale  9,  brown  stout  8,  porter  6. 

June  20. — A  long  paper  by  Dr.  PTerschel  on  Kebulce 
was  read  :  in  this  the  Doctor  retracted  some  of  his  former 
opinions  respecting  nevulce,  that  they  might  be  considered 
as  clusters  of  stars.  At  present  he  concludes  them  to  be 
peculiar  condensed  matter,  supposes  that  they  may  consti- 
tute or  become  comets,  regrets  our  inability  to  form  any 
}ust  notions  of  their  mode  of  existence,  presumes  that  thev 
are  much  more  numerous  than  we  have  hitherto  been 
taught  to  believe,  examines  the  general  appearance  of  ne- 
bulosity in  the  heavens  before  space-penetrating  glasses  of 
various  foci,  and  refers  generally  to  figures  of  nebulae  given 
in  different  publications  by  himself  and  others,  and  par- 
ticularly in  the  Connoissance  des  Terns  for  1784. 

ROYAL  1NSTITUTIO.W 

Mr.  Davy's  Lectures  on  Geology. — No.  XV. 

Besides  the  natural  fissures  of  rocks,  there  are  deep  and 
extensive  chasms  of  frequent  occurrence,  the  correspond- 
ing sides  and  angles  of  which  intimate  their  formation  to 
have  taken  place  after  the  consolidation  of  the  rocks  in 
which  they  are  found.  These  chasms  when  filled  up  con- 
stitute veins. 

Veins  are  the  repositories  of  a  great  variety  of  substances, 
particularly  of  crystallized  minerals  and  metallic  ores. 
Their  contents  are  in  some  measure  connected  with  the  na- 
ture of  the  rocks  thev  traverse.  In  the  primarv  class  of 
rocks,  veins  are  rarely  metalliferous — they  generally  consist 
of  secondary  rocks.  In  the  secondary  class,  veins  are 
found  most  abundant  in  metals.  Tiu  occurs  in  veins  in 
secondary  granite ;  and  copper,  tin,  lead,  iron,  silver,  quick- 
silver, manganese,  8cc.  in  argillaceous  and  siliceous  schist, 
and  in  the  traps  and  grey  wackes.  Lead  is  the  most  plen- 
tiful ore  in  the  secondary  limestones.  Veins  cn-nainino- 
metallic  ores  seldom  occur  in  shales,  sandstones,  or  basalts. 

Different  metallic  ores  are  pretty  regularly  associated  in 
veins  with  different  minerals;  and  the  latter,  when  they 
appear,  are  said  to  be  indications  of  the  former:  thus  an 
ochrey  powder,  called  gossan  in  Cornwall,  denotes 
proximity  of  copper,  and  a'green  earth,  a  species  of  chlo- 
rite, the  proximity  of  tin.  Other  circumstances,  such  as 
Vol.  37.  No.  158.  June  1511.  Gq  water 
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water  impregnated  with  metallic  salts,  the  sterility  of  cer- 
tain spots  or  land,  the  frequent  appearance  of  light  in  par- 
ticular places — an  electrical  phenomenon,  probably,  owing 
to  the  great  conducting  power  of  metallic  ores,  &c.  guide 
the  miner  in  his  search.  Metallic  veins  arc  sometimes  dis- 
covered by  means  of  the  fragments  separated  from  their  sur- 
face :  the  tracing  of  these  scattered  fragments  to  their  ori- 
gin is  in  Cornwall  called  shocking.  The  divining  rod, 
which  is  a  forked  hazel  twig,  was  formerly  in  great  repute 
for  discovering  metallic  veins  and  springs  of  water.  The 
rod  itself  can  only  be  influenced  by  the  hand  holding  it ; 
and  as  metallic  veins  and  moist  strata  are  superior  conductors 
of  electricity,  a  slight  electrical  effect  consequently  may  be 
produced  on  persons  possessed  cf  great  sensibility,  in  their 
neighbourhood.  Eut  the  effect  is  so  vague,  that  it  affords 
no  useful  or  certain  indication.  And  it  is  a  vulgar  mistake, 
that  water  is  confined  to  any  particular  part  of  a  stratum  ;  it 
ia  usually  diffused  through  the  sand,  gravel,  and  clay  com- 
posing it,  and  will  collect  wherever  pits  are  made  for  its 
reception* 

The  direction  of  veins,  though  their  dispositions  and  ra- 
mifications arc  very  irregular,  is  generally  uniform.  The 
direction  of  metallic  veins  is,  with  little  deviation,  from 
east  to  west.  Veins  the  course  of  which  is  from  north 
to  south  are  seldom  metalliferous.  These  veins  pass  un- 
interrupted through  the  preceding,  sometimes  merely  cut- 
ting their  line  of  direction,  at  others  removing  laterally  one 
part  of  the  divided  vein  to  some  distance  from  the  other. 
The  derangement  thus  produced  is  in  Cornwall  called  the 
heave  of  the  lode  or  vein. — Cross  veins  of  basalt  are  curi- 
o'.:s,  on  account  of  the  horizontal  position  of  the  pillars 
into  winch  they  are  commonly  split. 

Basaltic  veins  are  of  the  latest  formations:  consequently, 
as  they  intersect  and  derange  metallic  veins,  it  necessarily 
follows  tiiat  at  present  there  is  no  production  or  renovation 
of  ores,  and  that  the  now  vulgar  idea  that  the  exhausted 
parts  of  mines  are  replenished,  is  erroneous.  Mr.  Davy 
noticed  the  hypothesis  of  Becher,  Henkel,  and  Lehman, 
respecting  metallic  veins,  founded  on  this  notion. 

Metallic  veins,  like  the  secondary  rocks,  are  the  produc- 
tion of  an  ancient  and  obscure  period,  when  the  ocean 
overspread  the  surface  of  the  present  land.  And  before 
the  mysterious  subject  of  their  formation  can  be  understood, 
there  must  be  a  great  extension  of  chemical  discovery,  as 
well  as  a  collection  of  geological  facts. 

Lecture  V. — In  this   lecture   Mr.   Davy  considered  the 
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causes  that  produce  the  decomposition  and  decay  of  the 
surfaces  of  rocks,  and  the  effects  resulting  in  consequence 
in  the  ceconomy  of  nature. 

The  changes  of  temperature,  of  the  surface,  of  the  ac- 
tion of  electricity,  of  air,  and  of  water,  constantly  tending 
to  the  disintegration  of  the  superficial  parts  of  rocks  and 
mountains,'and  their  operation,  are  different  in  different  cases. 

The  expansion  of  water  in  the  pores  or  fissures  of  rocks 
by  heat  or  congelation,  is  a  physical  cause  of  the  separation 
of  their  parts.  The  solvent  power  of  moisture  exerted 
upon  alkaline  or  calcareous  matter  in  rocks,  is  another 
cause  of  their  decomposition.  The  action  of  carbonic  acid 
upon  the  lime  or  mao-nesia,  and  of  oxygen  upon  the  iron 
they  contain,  produces  an  analogous  result.  Electricity, 
which  is  shown  by  experiments  with  the  Voltaic  apparatus 
to  be  a  most  powerful  acent  of  decomposition,  seems  to 
assist  in  all  these  changes  ;  and  electrical  powers  are  almost 
constantly  exhibited  in  the  atmosphere,  sometimes  occa- 
sioning the  magnificent  and  awful  effects  of  thunder-storms; 
at  other  times,  by  slow  operation,  tending  to  produce  new 
arrangements  of  the  elements  of  matter. 

The  primary  rocks,  as  was  noticed  in  a  former  lecture, 
are  less  decomposable  than  the  secondary;  and  amongst 
the  primary  rocks,  the  serpentines,  micaceous  schists, 
marbles,  and  porphyries,  are  more  decomposable  than  the 
granites :  amongst  the  secondary  rocks,  shale,  basalt,  and 
soft  sand- stone,  are  usually  very  subject  to  decay. 

The  granites  and  porphyries,  by  their  decomposition, 
afford  sand  and  porcelain  clay  ;  the  serpentines  and  schists, 
usually  a  brown  or  yellow  earth  ;  the  sandstones,  sand  ; 
limestones,  marles,  shales,  a  black  loam;  and  basalts,  usu- 
ally a  red  ochreous  soil. 

The  end  of  the  decomposition  of  rocks  seems  to  be  the 
production  of  a  bed  for  vegetation.  As  soon  as  the  rock 
begins  to  be  softened,  the  seeds  of  lichens,  which  are  con- 
stantly floating  in  the  air.  make  it  their  resting-place. 
Their  generations  occupy  it  till  a  finely-divided  earth  is 
formed,  which  becomes  capable  of  supporting  mosses  and 
heath  :  acted  upon  by  light  and  heat,  these  plants  drink  in 
the  dew,  and  Convert  constituent  parts  of  the  air  Tnto  nou- 
rishment. Their  death  and  decay  afford  food  for  a  more 
perfect  species  of  vegetable;  and  at  length  a  mould  is 
formed,  in  which  even  the  trees  of  the  forest  can  fix  their 
roots,  and  whkh  is  capable  of  rewarding  the  labours  of  the 
cultivator. 

The  decomposition  of  rocks  tends  to  the  renovation  of 
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soils,  as  well  as  to  their  formation.  Finely-divided  matter 
is  carried  by  rivers  from  the  higher  districts  to  the  low 
countries,  and  alluvial  lands  are  usually  extremely  fertile. 
The  quantity  of  habitable  surface  is  constantly  increased 
by  these  operations  ;  precipitous  cliffs  are  gradually  made 
gentle  slopes ;  lakes  are  filled  up;  and  islands  are  formed 
at  the  mouths  of  great  rivers. 

In  these  series  of  changes,  connected  with  the  beautv  and 
fertility  of  the  surface  of  the  globe,  small  quantities  of  so- 
lid matter  are  carried  into  the  sea  ;  but  this  seems  fully 
compensate. 1  for  by  the  effects  of  vegetation  in  absorbing 
matter  from  the  atmosphere,  by  the  production  of  coral 
rocks  and  islands  in  the  ocean,  and  by  the  operation  of 
volcanic  fires. 

By  wise  and  beautiful  laws,  the  equilibrium  of  things  is 
constant.  Life  is  preserved  by  operations  which  appear 
destructive;  order  and  harmony  arise  from  what  at  first 
view  seems  derangement  and  confusion.  The  perfection 
of  the  work  is  perceived  the  more  it  is  studied,  and  it  de- 
clares, in  distinct  language,  the  power  and  wisdom  of  the 
Author. 

Lecture  VI. — In  pursuing  the  subject  of  the  changes 
taking  place  in  the  solid  parts  of  the  surface  of  the  globe, 
i\Ir.  Davy  devoted  the  principal  part  of  this  lecture  to  the 
consideration  of  the  causes  and  effects  of  volcanos. 

To  persons  who  inhabit  countries  not  liable  to  these  phe- 
nomena, they  appear  rather  as  accidents  than  as  essential 
events  in  the  order  of  things  :  but  their  extent,  their  con- 
stancy, and  their  ultimate  tendency,  lead  to  a  very  different 
conclusion,  and  show  that  they  are  even  necessary  and  use- 
ful in  the  great  series  of  the  phaenomena  of  nature. 

Volcanos  have  been  active  in  all  times,  and  in  all  quar- 
ters of  the  globe.  A  considerable  part  of  Italy,  of  Sicily, 
and  of  the  South  of  France,  is  volcanic. — The  Cordilleras 
of  South  America,  the  highest  mountains  of  the  world, 
abound  in  these  fires  ;  and  in  Iceland,  and  the  Asiatic  Ar- 
chipelagos, their  effects  are  constant. 

The  striking  circumstances  in  all  the  great  volcanic 
eruptions  are,  said  Mr.  Davy,  great  productions  of  elastic 
matter,  by  which  the  ground  is  shaken  and  rent  asunder, 
and  earthquakes  produced,  and  the  pouring  forth  of  a 
fused  and  ignited  mass  consisting  of  the  earths  in  intimate 
combination. 

Some  persons  have  attempted  to  account  for  volcanic 
fires  by  supposing  a  central  fire  in  the  interior  of  the  globe  : 
but  this  notion,  says  Mr.  Davy,  cannot  well  be  supported  ; 
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for  heat  is  communicable,  and  the  surface  in  the  course  of 
ages  would  have  gained  the  same  temperature. 

We  can  reasononly  by  analogy,  from  known  concerning 
unknown  phenomena.  Fire  on  the  surface  of  the  globe 
js  usually  a  result  of  chemical  changes:  it  is  therefore 
aable  to  infer  that  subterranean  fires  depend  upon  si- 
milar causes  ;  and  the  idea  is  supported  by  their  cessation, 
renovation,  and  varied  duration. 

But  what  are  the  agents  concerned  in  these  great  and 
awful  elevations?  The  discoveries  of  Mr.  Davy  prove  that 
the  earths  and  alkalies  consist  of  metals  united  to  oxygen, 
or  pure  air;  and  these  metals  are  highly  inflammable,  some 
of  them  so  much  so  as  to  burn  even  in  contact  with  water. 
The  mean  density  of  the  earth,  as  determine!  by  Mr.  Ca- 
vendish and  Dr.  Maskelyne,  would  lead  to  the  conclusion 
that  the  interior  consist!  principally  of  metallic  matter, 
which  may  be  alloys  or  the  metals  of  the  earths  and  alkalies 
with  the  common  metals  :— and  such  an  assumption,  says 
Mr.  Daw,  would  offer  a  ready  explanation  of  subterranean 
heat  and  volcanic  explosions  ;  for,  supposing  water  from 
the  sea  or  lakes  to  act  upon  these  inflammable  masses,  elastic 
matters  would  be  rapidly  disengaged,  the  surface  would 
he  broken,  air  would  act  upon  the  metals,  inflammation 
would  take  place,  and  the  result  would  be  lava,  the  metals 
of  the  earths  combined  with  oxygen. 

Even  a  general  hypothesis  in  Geology  might  be  con- 
nected with  the  same  idea.  Rocks  are  decomposed  and 
degraded  by  water,  assisted  by  heat  and  atmospheric  electri- 
city. By  the  operations  of  volcanos,  land  is  raised  and 
matter  newly  consolidated  ;  and  it  is  possible  to  conceive 
electrical  currents  in  the  globe,  by  which  metallic  matter 
may  be  separated  from  oxygen,  so  as  to  preserve  a  perfect 
equilibrium  between  all  the  parts  of  the  system, — an  order 
in  nature  which  may  be  conceived  to  be  represented  by  the 
ancient  hieroglyphic  of  the  Phcenix  rising  from  her  ashes. 

The  reasonings  derived  from  the  consideration  of  vol- 
canic tires  relate  to  the  future  order  of  things,  but  cannot 
with  propriety  be  applied  to  the  formation  of  primary  and 
secondary  rocks.  As  yet  no  lavas  have  been  found  ana- 
logous to  granite  or  porphyry ;  and  though  difference  of 
pressure  may  interfere,  yet  this  should  not  be  assumed,  but 
proved  by  experiments. 

The  obvious  and  immediate  effect  of  volcanic  fires  is  to 
increase  the  extent  of  the  surface  of  the  globe,  and  to  raise 
land  from  the  sea,  and  the  soils  produced  from  the  decom- 
position are  eenerallv  very  fertile. — Some  of  the  most  beau- 
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til'nl  qf  the  islands  in  ihe  Mediterranean  seem  to  have  been 
produced  in  this  way  ;  and  the  fertile  soil  of  the  Neapolitan 
territory,  of  the  Azores,  and  of  some  of  .the  Greek,  islands, 
is  entirely  volcanic. 

Mr.  Davy  concluded  by  some  observations  on  the  general 
harmony  and  beauty  of  the  laws  of  the  system  of  the  globe, 
attesting  the  wisdoiq  and  power  of  the  Deity.  The  evil 
produced  by  volcanic  eruptions  is  transient,  the  good  per- 
manent. The  lava  which  destroyed  Herculaneum  has 
heen  for  fifteen  centuries  a  rich  and  fertile  soil.  The  ashes 
which  buried  Pompeia  have  rendered  a  great  country 
continually  productive.  The  destruction  is  small  and  par- 
tial— the  benefit  great  and  general.  In  nature  nothing 
must  be  judged  of  in  moments,  or  from  its  immediate  ef- 
fects. Her  operations  are  in  years  and  in  ages,  and  the 
ultimate  tendenev  the  preservation  of  life.  It  is  by  events 
apparently  destructive  that  her  powers  are  renovated.  By 
her  most  awful  and  terrible  agencies,  even  the  equilibrium 
of  things  is  restored — age  and  decay  are  prevented,  and  she 
is  preserved  in  eternal  youth. 

WERNERIAN    NATURAL    HISTORY    SOCIETY. 

At  the  meeting  of  this  Society  on  the  27th  of  April, 
professor  Jameson  read  a  paper  concerning  the  geognostic 
relations  of  the  Iceland  crystal.  The  Secretary  communi- 
cated an  account  of  the  Colymbus  Immer,  or  Ember-Goose, 
by  Dr.  Edmonston,  of  Shetland.  And  Dr.  Gordon  read 
an  interesting  paper,  consisting  of  observations  and  experi- 
ments on  the  qualities  of  sensations  of  sound ;  on  the  dif- 
ferent modes  in  which  sonorous  vibrations  are  communi- 
cated to  the  auditory  nerve  j  on  the  ideas  of  the  distance, 
and  of  the  angular  position  of  sounding  bodies  with  respect 
to  the  ear,  which  are  associated,  by  experience,  with  the 
different  qualities  of  sounds ;  and  on  some  of  the  more  re- 
markable differences,  in  the  sense  of  hearing,  both  original 
and  accidental,  which  are  occasionally  observed  among  in- 
dividuals, and,  in  particular,  on  the  musical  ear. 

DUBLIN  SOCIETY. 

A  letter  from  Mr.  Thomas  Harpur,  of  Moy,  near  Ar- 
magh, was  laid  before  the  Dublin  Society  on  Thursday  the 
6th  o£  May,  stating,  that  he  had  invented  a  machine  for 
working  eight  pumps  of  any  length,  of  eight  inches  in  the 
bore,  and  eighteen  inches  plunge,  and  to  strike  between 
thirty  and  forty  strokes  a  minute  each  pump,  with  the  easy 
labour  of  one  man.  The  pumps  can  be  set  ao  close  toge- 
ther 
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ther  that  they  will  take  up  less  room  than  any  other  kind 
of  pumps,  and  will  raise  more  water  on  board  ships,  or  on 
land,  than  can  be  raised  in  the  same  space  of  time  by  any 
chain-pump,  (which  requires  70  men  to  work  them  on  board 
a  man  of  war,)  and  will  also  raise  more  water  than  any 
steam-engine  can  do  in  the  same  time.  The  construction 
of  the  machine  is  simple,  but  powerful,  and  as  quick  in 
motion  as  the  working  pumps  will  admit  of,  and  can  be  set 
up  at  a  small  expense.  The  letter  further  points  out  the 
great  utility  of  such  machines,  particularly  on  board  ships 
of  all  descriptions,  in  breweries,  in  distilleries,  and  for  many 
other  purposes.  This  machine  is  wrought  by  a  rotatory 
motion,  with  easy  labour  for  one  man. 

The  same  person  has  invented  a  churning  machine  work- 
ed by  rotatory  motion  also. 

LIST   OF   PATENTS    FOR    NEW    INVENTION'S. 

To  John  Dobson,  of  the  town  and  county  of  Newcastle- 
upon-Tyne,  upholsterer,  for  certain  improvements  in  the 
manufacture  of  rudder-bands  and  bolts  forshipping.-May  I. 

To  John  Moore,  of  Newington  Causeway,  in  the  county 
of  Surry,  lace-net-manufacturer,  for  a  machine  or  machines 
for  the  manufacture  of  gold  and  silver  twist,  silk,  cotton, 
or  thread,  twisted  lace-net,  similai  to  and  resembling  the 
Buckinghamshire  and  Northamptonshire  lace  as  made  by 
the  hand  with  bobbins  on  pillows,  and  for  makir.t  iron, 
brass,  or  copper  wire-net. — May  1. 

To  John  Ball,  of  Hethersett,  in  the  county  of  Norfolk, 
engineer,  for  his  improved  cooking  stove. — May  ,"• 

To  Thomas  Cranfield,  of  llminster,  in  the  county  of 
Somerset,  for  his  improvement  upon  machines  for  spinning 
and  roving  of  cotton,  flax,  tow,  hemp,  wool,  and  siik,  and 
twisting  of  thread. — May  7. 

To  Thomas  Jones,  of  Oxendon-street,  Piccadilly,  in  the 
county  of  Middlesex,  mathematical  instrument-maker,  for 
his  new  instrument  for  dividing  lines  and  distances,  which 
will  be  useful  to  mathematicians,  architects,  and  draftsmen. 
— May  9. 

To  Griffin  Hawkins,  of  Water-lane,  Tower-street,  in  the 
city  ot  London,  ship-  and  insurance-broker,  for  his  appa- 
ratus calculated  for  the  better  defence  of  ships  and  vessels 
of  different  descriptions  against  being  boarded  or  taken  pos- 
session of  by  an  enemy.— May  9. 

To  William  Gilpin,  of  Wedges  Mills,  near  Litchfield,  in 
the  county  of  Stafford,  auger-maker,  for  his  improved  me- 
thod of  manufacturing  angers. — May  16. 

To 
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To  John  Street,  of  I  Till  Held  Place,  Clifton,  in  the  county 
of  Gloucester,  esq.  for  improvements  in  the  mode  of  making 
and  working  of  bellows. — May  21 . 

To  William  Jenkins,  of  Birmingham,  in  the  count)'  of 
Warwick,  brass-founder,  for  his  improvement  in  the  me- 
thod of  manufacturing  flat  backed  handles  and  rings  of  dif- 
ferent shapes  and  forms,  used  with  or  affixed  to  cabinet  and 
other  furniture  and  things,  whereby  much  labour  am!  ex- 
pense in  the  manufacturing  thereof  are  saved. — May  21. 

To  James  Parsons,  of  Wellington,  in  the  county  of  So- 
merset, builder,  for  his  improved  hinges  and  pulleys  for 
doors  and  windows. — May  21. 

To  John  Dickinson,  of  Ludgate  Hill,  in  the  city  of  Lon- 
don, stationer,  for  improvements  in  his  patent  machinery 
for  making,  cutting,  and  placing  paper. — May  '21. 

To  David  Brewster,  of  Edinburgh,  North  Britain,  doctor 
of  laws,  and  William  Harris,  of  Holborn,  in  the  county  of 
Middlesex,  optician,  for  their  optical  instruments  for  mea- 
suring angles;  and  also  certain  instruments  upon  and  ad- 
ditions to  telescopes  and  other  optical  instruments  for  the 
purpose  of  measuring  angles  and  distances  with  facility,  and 
for  other  purposes. — May  31. 

To  George  Gilpin,  of  Sheffield,  in  the  county  of  York, 
worsted  spinner,  for  his  machine  or  instrument  for  combing 
wool  and  preparing  it  for  spinning,  and  also  for  dressing 
flax  and  preparing  it  for  spinning;  and  also  certain  im- 
provements in  the  construction  of  a  machine  known  by  the 
name  of  a  Breaking  Frame  for  drawing  and  clearing  of  the 
wool  from  the  combs  used  in  the  first-mentioned  machine, 
and  also  a  stove  to  be  heated  by  fire  or  steam  for  the  pur- 
pose of  heating  the  said  combs. — June  1 1. 

To  Joseph  Taile,  of  Bermondsey  New  Road,  in  the  county 
ofSurrv,  gent.,  Bryan  Donkin,  of  Bermondsey,  engineer, 
and  William  Dixon,  of  Bermondsey  aforesaid,  millwright, 
for  their  machinery  for  finishing  piece  goods  or  other  flexi- 
ble articles  or  materials  of  the  like  description,  by  glazing, 
burnishing,  graining,  or  making  impressions  upon  the  sur- 
faces thereof  respectively,  as  may  be  required. — June  1 1. 

To  William  Piper,  of  Woolveiley,  in  the  county  of  Wor- 
cester, iron-manufacturer,  for  his  improved  mode  of  ma- 
nufacturing gun  skelps„ — June  11. 

To  Richard  Waters,  of  Fore-street,  Lambeth,  in  the 
county  of  Surry,  potter,  for  his  new  method  of  manutactur- 
ing  pottery  ware. — June  14. 
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Meteorological  table, 
By  Mr.  Carey,  of  the  Strand, 
For  June  1811. 


Thermometer. 

Height  of 

the  Barom. 

Inches. 

•  <* 

-»   -^   c 

-     «    M 

Q    B  — 

Days  of 
Month. 

<s      — 

U    0 

is 

5 

0 

2 

^2 
o   *-. 
-•    bO 

Weather. 

May  27 

66 

74° 

64° 

29-89 

55 

Fair 

28 

66 

67 

56 

•70 

48 

Fair 

29 

50 

69 

49 

•80 

46 

Fair 

30 

56 

69 

59 

•93 

70 

Fair 

31 

60 

66 

57 

•60 

39 

Shower  v 

June   1 

60 

68 

58 

•70 

51 

Fair 

2 

59 

60 

56 

•50 

0 

Rain 

3 

57 

66 

51 

•90 

46 

Fair 

4 

58 

64 

54 

•so 

47 

Fair 

5 

59 

66 

55 

•82 

59 

Fair 

6 

62 

67 

54 

•78 

60 

Fair 

7 

8 

62 
66 

70 

7S 

56 
54 

•93 

'78 

66 
52 

Fair 

r  Fair,  with  thun- 
j     der  in  the  even. 

9 

62 

69 

53 

3001 

46 

Fair 

10 

60 

78 

56 

•04 

56 

Fair 

u 

59 

66 

57 

29-92 

48 

Fair 

12 

60 

49 

50 

•91 

65 

Faii- 

13 

56 

65 

49 

30-  1  1 

70 

Fa  1 1" 

14 

5S 

OS 

55 

2992 

72 

Fail- 

15 

62 

74 

58 

•90 

69 

Fair 

16 

61 

72 

59 

•98 

74 

Fair 

17 

60 

69 

60 

30-25 

64 

Fair 

IS 

61 

70 

61 

•35 

63 

Fail- 

19 

6-2 

74 

59 

•12 

34 

Fair 

20 

57 

5S 

50 

29-83 

35 

Cloudy 

21 

50 

6o 

45 

•73 

59 

Fair 

22 

47 

6o 

50 

•69 

46 

Fa  i  r 

23 

54 

60 

54 

•85 

34 

Cloudy 

24 

54 

66 

60 

•68 

26 

Showery 

25 

61 

70 

59 

•82 

75 

Fair 

26 

60 

76 

59 

•90 

58 

Fair 

N.  B.  The  Barometer's  height  is  taken  atone  c  .. 
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